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Part A 


Introduction 


From infancy a short 25 years ago to a position where its impact is felt in 
every walk of Canadian life, the Canadian Computer Supply Industry | 
encompasses a broad and growing range of products, services and skills. 
Described by some as the fastest-growing industry in Canada, it has provided 
many success stories, as well as an extensive list of corporate failures. The 
benefits, given the industry's state of development, are often difficult to 
measure. Whether computers have created more jobs than they have 
destroyed remains subject to many questions.” However there can be little 
question of the computer industry's economic impact. The long and growing 
list of COmpanies and institutions directly and indirectly dependent on 
computers and computer Output attests to its effect on all elements of the 
Canadian economy. 


1. Purpose, Scope and Objectives of the Computer Supply Industry Study 


In scope, the study encompassed all segments of the computer supply 
industry, hardware, software and service bureaux. Where available, companies 
from the five geographical regions of Canada were included in the study of 
each industry segment. Within each segment the sample was selected to 
include large and small participants. 


The major purpose of the computer supply industry study was to provide the 
Task Force with a detailed description of the supply industry, its participants, 
performance and prospects. This included: 


u ein 
Initially the study was to encompass the computer/communications supply industry However. since the 
communications segment of the industry had received substantial attention in earlier studies. it was agreed that this work would 


éentre on the computer supply segment 


Hoos, Ida R When the Computer Takes Over the Office’ Harvard Business Review. Volume 38. No 4 


(1960). pp 102-12 
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technical resources for each 
segment of the industry. 

The resources, financial, 
research, product-market and 
organization for each segment 
of the industry. 


* An indication of the supply 
industry's prospects through an 
analysis of: (11) 
(i) The economic aspects of 
research, development and 


Based on these guide-lines, three broad objectives were set for the computer 
supply industry study. These were: 


* To develop a descriptive framework 
for understanding the interactions 
among companies within the 
industry segments, as well as the 
interactions among companies 
across segments. 


- To develop a composite, descriptive 
economic profile for each of the 
supply industry segments and sub- 
segments. 


In order to realize these objectives it was necessary to identify current and 

potential supply industry markets and resources, the industry's strengths and 
weaknesses and the strategic options open for the effective utilization of the 
industry resources. 


2. The Study Outline 


The computer supply industry study, divided into five parts, presents 
background, analysis and findings based on visits to 70 companies and 
institutions and interviews with over 150 people intimately associated with 
the supply industry. (Data for the study was gathered in May-August, 1971.) 
The emphasis in sample selections centered mainly on ensuring that 
companies of all types and sizes were part of the data input process. There 
was no attempt to make a random sampling. 


- Part A of the report sets forth the 
purpose, scope and objectives of 
the study and a brief outline of the 
key findings. 


- Part B deals with the supply 
industry framework which emerged 
primarily from the need to 
understand complex segment and 


* An indication of the ownership and 


control of the industry's resources. 


* An indication of the present state 


of other key economic factors 
facing the computer supply industry. 


To investigate some of the policy 
options open to governments, 
industry and companies in terms of 
the impact of these options on 
individual segments and the industry 
as a whole. 


company interactions, identifies key 
factors in industry and company 
development and integrates industry 
data. Finally, the framework 
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and the impact of key issues on 
specific industry segments. 

Part D of the report, the industry 
analysis, embodies the study's 
findings, conclusions, and 
implications. Recommendations 
arising from the study were 
submitted for consideration as part 
of a broader report prepared for 


provides a base for identifying the 
meaningful segment activities which 
might be affected by a broad range 
of policy options available to the 
Task Force. 

- Part C covers the data analysis. 
This part was structured around 
two broad sub-headings: the 
segment strengths and weaknesses, 


3. General Findings 


It was extremely difficult to deal with general findings because of the many 
differences that exist within the computer supply industry. There was 
spectacular growth hand-in-hand with rapid decline and, while some would 
argue that this was characteristic of developing industries, the magnitude and 
rate of change were substantially more dramatic than anything documented 
prior to computer industry development. To be meaningful, the findings had to 
be described through specific reference to segments and, more often, to sub- 
segments within the supply industry. The detailed findings are presented in 
Part D of this report. Some broad observations are given below, although it 
should be kept in mind that the dynamics of this industry do not lend 
themselves readily to generalizations. 


(a) Industry Growth 


The absolute size and growth of the computer supply industry were extremely 
difficult to estimate accurately. Since government agencies, such as Statistics 
Canada, currently do not separate computer industry activities, no estimates of 
market size or revenues were readily available. Those government agencies 
collecting computer industry statistics dealt only with the largest producers of 
hardware and these figures were often incomplete and out of date. Import- 
export figures were not separated in such a way that computers and 
computer-related hardware could be accurately isolated for analysis. Service 
and software imports could only be estimated on the basis of data gained 


Cabinet by the Canadian Computer/ 
Communications Task Force 

Part E presents the conclusions of 
the computer industry study. Briefly 
reviewing the main findings, the 
part dwelt on supply industry 
services, user involvement in the 
Supply industry, new product 
development and the nature of 
competition. 
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from the interview sample. From this evidence two aspects of the supply 
industry became clearly apparent. (See Table Hy) 


* A significant portion of the software used in the * Service bureaux also provide an important share of the 
Canadian market is part of the hardware producers’ software available for use in the Canadian market. 
equipment and service offering. 


The estimates presented in Table 1 were largely On two sources of data: 


* Estimates of industry participants in the interview * Performance of industry participants in the interview 
sample. sample. 


In general, the evidence gathered indicated that the industry growth through 
1975 will fall short of the publicly touted figures of 20 to 25 percent per 
year. Estimates based on industry interviews and performance suggest an 
average growth-rate of 15 to 18 percent per year. Selected segments within 
the computer supply industry could grow at rates up to 25 percent per year. 


(b) Estimates of the Industry's Participants 


In general, industry participants tend to be extremely optimistic regarding 
future growth: potential. Many see their particular sub-segment growing at 
rates substantially greater than can possibly be justified by past performance 
or their own estimates for growth in the broader segment in which they 
participate. The same optimism pervaded estimates for company performance. 
Many of those interviewed projected company growth-rates in excess of 
segment and sub-segment estimates. These estimates were offered iN spite of 
the fact that the companies often lacked the necessary skills and capital to 
expand, and few but the largest have undertaken any significant amount of 
market analysis or internal planning to cope with the direction and growth 
they projected. 


Table 1 

Industry Growth Estimates by 
Segment and Sub-Segment 
Sd 

OEM 

Other Equipment Manufacturers 


2 3s 


OTC 
Over-the-Counter 


Segment Growth Sub-Segment Growth 
Hardware 12% to Mainframe 14% 
Manufacture & 20% 
Supply Peripheral 17% 
(Segment 
Average OEM* 20% 
15%) 
Leasing 12% 
Communications 20% 
Software 18% to Consultants 20% 
Supply 24% 
Custom Software 18% 
(Segment 
Average Standard Software 24% 
20%) 
Systems Software 18% 
Service 14% to Remote Entry 25% 
Bureaux 25% (Multi-Purpose) 
(Segment OnGre 16% 
Average Multi-Purpose) 
17%) 
Dedicated 22% 
(Remote Entry & OTC) 
Raw Time 14% 
Input Services 15% 


(Keypunch) 
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(c) Performance of the Industry's Participants 


In an industry characterized by stories of success, as well as a 
disproportionate number of business failures, past performance and average 
growth-rates often lacked significant meaning. Furthermore, the estimates 
presented were complicated by the economic conditions which existed at the 
time the study was in progress. The computer supply industry, like many other 
industries, had felt the squeeze of contracted and highly selective buying and 
there was, as a result, some support for the feeling that pent-up demand 
would foster purchasing’ in the short run at rates substantially in excess of 
recent buying levels. However, there was also evidence, mainly from among 
the industry's larger suppliers, that both the rate and the type of growth 
experienced between 1965 and 1969 were not likely to be duplicated in the 
future. The customer has developed a number of skills which enable him to 
assess both his needs and the capabilities of suppliers, and this points to a 
growing emphasis on price, performance and service. 


Finally, there was the major factor of government role (direct and indirect) 
which could dramatically affect projected growth-rates. New, more effective 
communications networks and lower-cost communications could substantially 
enhance the growth-rates of remote-entry service bureaux and 
communications hardware producers. Conversely, any announcement that such 
facilities were not envisioned before 1980 could temporarily enhance the 
growth of over-the-counter operations. In addition, decisions to restrict entry 
by new participants into such areas as service bureaux and software Supply 
could also alter absolute growth, since some new participants could attract 
additional customers who, in turn, would affect the future growth of 
hardware, software and service bureaux segments. 


(d) Market Research 


In general, little assessment of Canadian market needs has been made by 
computer industry suppliers. As in the past, hardware development which has 
led to the development of services in other segments is dictated mainly by 
market forces outside the Canadian scene. 
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(e) Corporate Planning 


Apart from the large mainframe producers, there was little evidence that 
formal long-range planning took place within most companies in the industry. 
The dominance of the mainframe manufacturers dictated a ‘‘follower strategy” 
which, in the opinion of manv interviewees, precluded meaningful corporate 
planning. 


(f) Industry Management 


Again, with the exception of some of the larger companies in each industry 
segment, management was technically oriented and often extremely competent 
in a specific processing mode or application. Unfortunately, these skills were 
not in sufficient demand to support many company structures and volume 
requirements forced the management out of their areas of competence in 
search of new business. There was, in addition, strong evidence to suggest 
that major gains in software and service bureau business were accruing to 
those companies capable of dealing with customer problems — namely, those 
willing to go beyond merely offering a computer facility and simple 
programming services. 


(g) Foreign Ownership 


The hardware segment was dominated by foreign-owned companies. Since 
the hardware segment represented a significant proportion of industry revenue 
and, more important, it provided leadership for the industry's development, 
there was little question about the reality of foreign control of the computer 
supply industry. In software and service bureau segments, where foreign 
ownership was less pervasive, it was still evident that foreign-owned 
companies played a major role in both the most profitable and the fastest- 
growing sub-segments. 
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(h) New Competition 


Several large companies have begun to enter the service bureau segment of 
the supply industry.’ These included the chartered banks, the communications 
companies, a consortium, and some private companies seeking growth 
Opportunities. Evidence suggested that they will create strong competition in 
one or two sub-segments of the service bureau business. However, it is 
important to note that the major impact of these new competitors will likely 
be in areas (small- and medium-size business) that are not now serviced, or 
in areas (Specialized services) where existing service bureaux have thus far 
failed to penetrate. 


(1) Software Segment 


Industry interviews suggested that, while software is an identifiable product, 
software supply as a segment is virtually non-existent. The nature of supply 
industry development has resulted in software becoming an important vehicle 
for the sales of equipment and service. The potential for a viable software 
industry separate from equipment manufacture and service Operations has 
found little support from industry development in the past. It seemed apparent 
that software development would continue as a key variable in the marketing 
Strategies of the hardware and service bureau segments and, as a result, 
would be susceptible to pricing tactics that spread software development 
costs across other products and services. 


Most of the evidence gathered dealt directly with applications software. Few 
of those interviewed (except the mainframe producers) in the supply segments 
produced and sold operating software extensively. The exceptions were all 
related to two types of problems encountered by equipment users: 


* Where the uses specified at the time of equipment * Where the operating software Supplied by the 
purchase turned out to be different from those equipment builder, in the opinion of the user, was 
subsequently required in the market place; and, inadequate. In both cases of this type, the equipment 


had been supplied by mainframe producers new to the 


Canadian market. 


Since much of the software used by supply industry customers is part of service packages entry to the service 
bureau segment by these companies will no doubt have some impact on software supply 
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(ij) Human Resources 


The general demand that once existed for programmers and operators was no 
longer evident. Systems analysts with experience in industrial and commercial 
applications which represented large potential markets for computers and 
computer services remained in demand. Many companies during the period 
under study were placing strong emphasis on experience because the 
combination of training and turnover costs made most other alternatives 
“prohibitively expensive’. Contributing to this approach were current market 
conditions and the availability of experienced people. 


(k) Government Role 


For most companies in the interview sample the articulation of an appropriate 
government role was extremely difficult. In response to the specific question, 
“no role’’ characterized most answers. However, to other questions, the 
responses were quite inconsistent with the ‘no role’ position. 
Encouragement through research and development grants, a made-in-Canada 
Orientation in purchasing policies, tariff reductions on equipment to lower user 
costs (and improve user competitive positions), subsidization of 
communications costs, government-supported data banks and data bank 
development emerged from subsequent questioning of the supply industry 
interviewees as potential roles for government involvement in the industry. 


A large number of companies from the service bureau segment felt that 
restrictions were necessary to prevent “unfair competition’ from the 
communications carriers, chartered banks and other entrants to the computer 
service field. 


Part B 


The Computer Supply Industry: A Framework for Analysis 


Following the pilot-study of five companies, two significant problems became 
evident. The first involved the inadequacy of the traditional industry segments 
(hardware manufacture, software supply, service bureaux and communications 
carriers) as a base for analysing and integrating industry data. The overlap and 
resulting complexities that existed within and among the computer supply 
industry segments dictated the need for an industry framework that would 
permit more detailed understanding of industry interaction. The second 
problem involved gaps in the data. Many companies in the supply industry 
were relatively new and thus lacked past performance records. Others were 
small and kept limited records. Few but the largest in each segment were 
involved in any form of medium- or long-term planning and fewer still had 
carried out any meaningful search of potential markets. 


Further complicating the study was the recognition that: 


* The industry was dynamic not only across more than one industry 
in its growth-rates but in its various segment. 
change dimensions. * The mix of services provided (later 
- Almost all of the industry's defined as computing capability) 4 
participants operated in more than was changing. Essentially hardware- 
one industry sub-segment and a orientated in its early stages of 


large number provided services 


For these reasons, as well as the relatively immature state of the industry, it 
was necessary to develop a generalized framework of the industry functions. 
In view of the dynamic state of the supply industry, simply reporting what had 


4 

Computing capability and effective computing capability are defined in detail later in the part It is sufficient at this 
point to note that the term ‘computing capability refers to the total capability of the current computer service mix available to 
Canadian users 
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development, the industry is now 
emphasizing the hardware-software- 
data base combinations which are 
further complicated by a growing 
number of communications options. 
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happened fell far short of providing the base necessary to cope with the 
future developments likely to emerge in the Computer Supply Industry. 
Needless to say, the more sophisticated growth and trends of the future will 
require even more detailed understanding of the industry's interactions. 


The framework included several characteristics essential for an industry 
analysis. First, there was the consumer problem. Preliminary interviews, as 
well as subsequent data, indicated two broad consumer categories: producer 
users, those who made direct use of computing capability to enhance the 
product or service they offered for sale, and end users, those who used (or 
could use) computing capability outside the work setting, where its function 
had little direct commercial value to the user (e.g., to facilitate study, personal 
problem solving, information retrieval and home usage) (see Figure 1). 


Figure 1 
Computing Capability — User Interface 


Computing Capability 
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The distinction was necessary, not because the category currently existed In 
any substantial way, but rather because many in the supply industry pointed 
to it as a market of significant potential in the future. 


The second problem involved the development of some concept which would 
embody, not only the products of the supply industry, but would also take 
into account the many options available to the user in his search for 
competitive services. The central concept, entitled computing capability, was 
devised to recognize that the supply industry’s products included hardware, 
software, data and communications links and that these could be mixed in a 
variety of ways to provide necessary customer services. Figure 2 indicates the 
general relationship between hardware and software industry and the user.” 


1. Effective Computing Capability 


lt became evident, following the pilot-study and some of the Phase One 
interviews, that supply industry consumers had entered a period in which the 
services needed could be acquired (bought, leased or rented) in a wide 
variety of combinations.° Further, as the consumer became more 
knowledgeable in the area of computers and computer technology, the 
choices he could confidently assess broadened substantially. System 
performance and cost considerations were assessed for a number of service 
options, involving ownership or even direct rental of equipment. To 
encompass the broad range of potential options available to the user the 
concept of computing capability was articulated. 


Later in the part. these broad segments are expanded into sub-segments permitting detailed identification of some 
important dimensions of each segment’s activities (see Figure 9) 


Because of internal considerations such as privacy needs. available capital. commitment to personnel. task 
specifications. etc.. not all options are assessed with the same criteria 


This term. while not used as such in the literature surveyed, embodies a number of factors which have long 
been a part of the considerations of systems analysts and designers 
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Figure 2 
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Thus computing capability at the national level can best be viewed as the 
assortment of hardware, software, data bank and communications services 
available for all necessary applications. Since the need for improved hardware 
or more hardware could be offset by improved communications links, the 
concept embraces the potential to optimize around mix tradeoffs. It was not 
equipment orientated and thus permitted optimization around user need rather 
than around any one part of computing capability.® Further, the concept 
recognized several factors that will likely have a growing impact on industry 
development. These were: 


- That not all applications require the + that the relative importance of 
same service mix (hardware, equipment in the service mix Is 
software, access to data, diminishing; 
communications links); 


Thus, if the computer supply industry was viewed as equipment orientated 
and likely to remain so, effective ownership and control will remain in the 
hands of the equipment producers and perhaps the only way to gain domestic 
participation is to become deeply involved in the production of equipment. But 
there was evidence to suggest that the hardware emphasis was becoming 
less important, and that this trend will continue unless, for example, the 
hardware producers are able to gain an effective foothold in all dimensions of 
the computing mix and subsequently use these to sell hardware. The major 
suppliers of software are the equipment producers and, as a result, it Is 
orientated as much toward selling new hardware as it is toward improving the 
effectiveness of existing hardware or more importantly, the effectiveness of 
total computing capability. (See Figure 3.) 


This becomes extremely important. since attempting to optimize around equipment. for example. in order to create 
some employment in the computer supply industry could ultimately result in higher costs to the buyer. This. in turn, could 
make the buyer (usually a maker of products in some other industry) less competitive and thereby result in an overall loss of far 
more jobs than were gained by making an equipment-orientated decision, as opposed to a computing capability -orientated 
decision. In some cases no doubt, the decisions would be the same — but not in all cases 
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* that ownership/control of 
computing capability (at present) is 
quite different than ownership of 
some parts of the mix. 


Figure 3 Computing Capability Effective Control 


Computing Capability — SAMROnEnTS 
Current Control Hardware Computer Mainframe 
Producers 
Software Computer Mainframe 
Producers 
Data Bank Users 
(including government) 
SO nkasion: Communications Carriers 
Links and Government 


2. Concept Background 


The mix of computing capability has changed dramatically since the 
commercial introduction of the computer following the Second World War. 
Almost totally equipment orientated at its inception, with only limited software 
emphasis, the twenty-five-year period has since seen a remarkable shift, with 
some industry experts now estimating greater expenditures on software 
development than hardware. In the meantime, substantial expenditures have 
also been made on data bank development and computer/communications 
systems. (See Figure 4.) 


Whether one, two or more mix options should be supported by government, 


Figure 4 
Computing Capability Development 
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how they should be selected, and to what degree they should be supported 
becomes relevant only after each is appropriately identified and tested against 
the broader guide-lines of national sovereignty, competition, employment, 
balance of trade, etc.” 


The concept does not imply control by government or any central authority. It 
is quite possible that the free market mechanism can provide an optimum mix 
of the variables essential to the development of effective computing 
capability.'° In fact, within the concept of effective computing capability, 
private data networks, a domestic equipment industry, or a number of other 
options can be considered. Whether such a concept leads to more 
government involvement is a function of the policies it Supports or rejects in 
matching computer capability with user need — not anything inherent in the 
idea. 


The analysis of existing computer services available from the supply industry 
provided insight into both the service content and the vehicles used for their 


9 Since the development of policy recommendations was the responsibility of the Task Force, the concept of 
computing capability was presented as a basis for testing various Task Force policy options for their possible impact 
on the supply industry and its segments. 


10 Effective Computing Capability is that portion of the total computing capability in use, or projected use, by the 
user segment, where 


Effective Computing _ Total Computing Capability Used 
Capability (ECC) Total Computing Capabitity Available 
Since 

Computing Capability (CC) = f (H,S,DB,C) + X 

and 


“he Se yp 
Poe fee Se ee 
Hap SA DBa Ca 


H — Hardware 

S — Software 

DOB — Data Banks 

C — Communications Facilities 

U — Used 

A — Available 

where the objectives are (optimizing criteria): 

(i) To seek an optimum balance among the mix components of computing capability in or 


effective use of existing computer capability. : 
(ii) To keep abreast of technical and market developments in such a way that the future needs for computing 


capability can be provided at minimum cost to Current users. 


der to increase the 
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distribution. In terms of content, computing capability appeared to involve data 
and software; the vehicles were computer hardware (on-site and 

off-site computer hardware and, in the case of the off-site equipment, 
communication links (see Figure2)). To further define and clarify the concept, 
two factors are considered: 


(i) What are the variables which make up computing capability (discussed 
earlier)? 

(ii) How are these variables currently mixed in the Canadian computer supply 
industry? . 


Effective computing capability involved the very basic question of how to keep 
the supply of computing capability consistent with the need for its existence. 


3. The Need for Computing Capability 


Effective computing is, by definition, need-oriented. Supply industry data 
suggested two broad user groups: the producer user, now the only significant 
group, and the end user, predicted by many in the supply industry as the 
new base for future industry growth (see Figure 5): 


- The Producer User — defined simply for the purposes * The End User — defined as the user computing 
of this study as the user of computing capability to capability for the purpose of enhancing the quality of 
enhance an end product or service. Currently, this life and improving the standard of living. Such 
represents the major use of computing capability and applications might include personal shopping services, 
includes financial and business applications, process- educational services, personal record-keeping, etc. 


control, engineering and scientific applications, etc. 


The importance of these user categories (they can be subdivided for more 
effective analysis) centres around the types of service each will need. 
Predicting these changing needs becomes an increasingly important 
requirement if the rational development of computing capability is to take 
place. There now are evident differences and these will likely grow as the 
user base changes. Current producer users have been willing to train 
specialists to deal with the computer. No doubt end users will insist more 
and more that the computer be designed to deal with them on quite different 
terms. The difference alone has implications for equipment design. 
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communications links, types of data required and even the type of education 
necessary for training the end user as opposed to the producer-user specialist. 


4. Computer Capability and the Supply Industry Analysis 


Industry data gathered from companies within the supply industry provided the 
study with a number of dimensions through which the services of the industry 
could be assessed. All products and services fill some niche in the provision 
of computing capability, and in order to investigate the resources of the 
Supply industry it was necessary to segment it into categories which could 
provide substantially more insight than the traditional hardware, software, 
service bureau and communications carrier divisions. The dimensions selected 
are set forth in Figure 6. 


Many service/product combinations emerge from the choices within these 
dimensions. For example, a consulting firm may work on a large number of 
applications but confine itself to preliminary feasibility analysis of projects and 
offer no processing mode services whatever. This company’s contribution to 


Current Market 
Emphasis 


Figure 5 
Computer Supply Industry Markets 


Market Potential 
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computing capability is made through ensuring that applications are 
approached in a proper manner. 


Another firm may offer a large computer with a great deal of data processing 
capability for any application that requires a large machine and complement 
this with systems/programming assistance. The company which sells hardware 
to companies for in-house use makes a different contribution again to 
computing capability. 


The classification scheme arising from the supply industry segment dimensions 
set forth in Figure 6 produces something on the order of 648 possible 
alternatives to choose from when deciding how to handle a problem using 
computer techniques (see Figure 7). Considering the large number of possible 
applications in conjunction with the processing and service configurations, the 
opportunity to supply unique services is indeed large. This has resulted in the 
growth of a large number of different firms and helped, in part at least, to 


Processing Mode 


Systems Mode Applications 
Mode 


Figure 6 
Supply Industry — Segment Dimensions 
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explain why few of those interviewed see any but the large equipment firms, 
which provide a wide range of service options, as direct competition. 


To develop a manageable set of classifications some of the combinations 
evident in the interview data were used. These are presented below: 


(a) Hardware/ Software Systems 


These are an integral part of computing capability. H/S systems can be 
classified within a number of different dimensions. Those chosen are set forth 
in Figure 8, and they result in a total of eight classifications, each of which 
is briefly described and illustrated below. 


(b) Multi-Purpose, In-House System Utilizing Communications 


This is a general-purpose system which is installed on the premises of the 
ultimate user and which utilizes communications lines to bring data from other 
locations. An example would be a firm which has branch offices and 
communicates data to a central location for processing. 


(c) Dedicated, In-House System Utilizing Communications 


This is a system which is dedicated in the sense that there is no intention of 
utilizing it for other than a specified type of application. It is installed on the 
user firm’s premises and utilizes communications to bring data from other 
locations. One example is an airline reservations system. 


(d) Multi-Purpose, In-House System Not Utilizing Communications 


This is a general-purpose system, which handles all of the computing 
requirements of an organization. It is on company premises and does not 
utilize Communications facilities. The majority of Canadian business firms use 
this type of computer facility. 
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Figure 7 


Stages in the Computer Service Process—Different User Applications 
and Alternate Means of Handling Each Stage 
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Figure 8 
Hardware/Software Systems — Dimensions 
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(e) Dedicated, In-House Systems Not Utilizing Communications 


An example is a keypunch system such as Consolidated Computer's Key Edit. 
This is a computer input system dedicated to keypunch applications; it is used 
on-site and does not utilize communications lines. 


(f) Service Bureau, Remote Entry Multi-Purpose System 


With a service bureau, the computing system is not located on the service 
users premises. Remote entry indicates that the data is received via 
communications lines. Data may come in either on-line or off-line. The 
applications handled by such a firm are various. An example is Systems 
Dimensions Limited. The classification includes both services bureaux which 
do all the systems/programming work for customers and those that do not do 
any. 
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(g) Dedicated, Remote Entry Service Bureau 


This is a service bureau, as previously defined, which enables its customers 
to enter data remotely. The entire system, however, is dedicated to one type 
of application. An example of this type of service is Key Data Corporation with 
its standardized product offering. 


(h) Multi-Purpose, Over-the-Counter Service Bureau 


This type of system offers a range of applications. It is operated on a pick-up 
and delivery basis, where data is physically brought to. or shipped to, and 
taken from the computing centre. There are many examples of this type of 
computer service. Real Time Corporation is one company providing such a 
service package. 


(i) Dedicated, Over-the-Counter Service Bureau 


A high degree of specialization is characteristic of this type of firm, as the 
company dedicates itself to developing excellence in some specific area of 
application. Remote entry of data is foregone in favour of pick-up and 
delivery. An example of this type of firm is Comtech, which specializes in 
payroll systems. 


5. Contributions to Computing Capability | 


There are a number of variables which contribute to computing capability. 
These include: 


(a) Data Base 

Many computer applications are not possible without an adequate data base. 
The extent to which the data has been collected, and is accessible for 
general use, influences the computer capability (/.e., the more applications that 
are possible because of an adequate data base, the greater the computer 
capability). 


II 
See Figure 9 
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(b) Mainframe Hardware 


The existence of adequate hardware which can perform data processing 
functions at a reasonable (competitive) price is a major determinant of 
computing capability. The existence, or introduction, of superior hardware 
increases COmputing capability. Computing capability may be increased either 
because cost is lower, therefore making more applications feasible, or 
because the operating characteristics of the machine make more applications 
possible. 


(c) Peripheral Hardware 


The existence of lower cost and/or of higher performance (e.g., faster) 
peripheral equipment increases computing capability. 


(d) Communications Hardware 


As above, the existence of higher performance and/or lower cost 
communications equipment makes it possible to undertake more applications 
and/or perform current applications more efficiently, thereby increasing 
communications capability. 


(e) Feasibility Studies 


These add to computing capability by indicating when it is feasible to 
computerize certain applications (/.e., at which point hardware cost/ 
performance and/or software capability make it economically attractive to 
undertake the development of new applications). Feasibility analysis also adds 
to computing capability by preventing attempts to develop systems which are 
not economically sound. 


(f) Systems Analysis 


This includes identification of all the variables and relationships relevant to a 
specific situation. Improved performance in this area is an addition to 
computing capability, since the ability to completely understand a situation and 
to be able to transfer it to computer language is essential to successful 
computer applications. Adequate work at this stage can cut costs of software 
and systems development significantly. 
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Figure 9 
Canadian Computer Industry Structure 
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(g) Systems Design 

Systems design is also an important contributor to total computing capability 
since improvements in systems design result in increased hardware and 
software utilization and effectiveness. 


(h) Programming 


Improvements here also add to overall computing capability by reducing the 
cost of systems development and lowering the per unit cost of hardware time. 


(i) Data Preparation 

Data preparation continues to play an important role in the total nature of 
computing capability. Any improvement in data preparation techniques adds 
considerably to computing capability. 

(j) Communications 

Although not part of all data processing systems, communications facilities are 
indeed a part of many and are becoming more important. Improvements in 
communications systems are essential to increases in Canadian computing 
capability. 


6. Types of Organizations Involved M2 


(a) Organizations Possessing Data Bases 


- Data Services: These are organizations whose primary applications. Other examples would be legal data 
function is to provide data service to a number of banks, medical data banks or census data banks. 
users. An example is Financial Research Institute (FRI) These may be either profit or non-profit organizations. 


which supplies the data base for many financial 


2 
See Figure 9 
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User Firms: Many user firms (for example, banks or 
insurance companies) are dependent upon a bank for 
their computing applications. Although these data 
banks are not as a rule accessible to other users, their 
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developments. 


(b) Organizations Involved in Supplying Mainframe, Peripheral or 
Communications Hardware 


Maintrame Hardware: Mainframe 
hardware producers typically supply 
at least mainframe and peripheral 
hardware. Examples of these types 
of organizations are: IBM, 
Honeywell, Informations Systems, 
Univac, etc. 

Peripheral Hardware: Firms, such as 
Computrex Centres Ltd., Potter Data 
Services or T-Scan Ltd., supply only 
peripheral hardware. The concept of 


this type of firm is to provide 
peripheral equipment that is 
Superior to equipment supplied by 
the mainframe suppliers from a cost 
and/or performance point of view. 
OEM (Other Equipment 
Manufacturers). These are firms 
which assemble and/or 
manufacture systems designated for 


(c) Organizations Involved in Supplying Software Services 


Hardware Companies. All the 
different types of hardware 
companies undertake systems/ 
programming activities. The 
mainframe hardware companies are 
primarily concerned with systems 
software, although they also do 


work with the development of 
applications software. The peripheral 
and OEM companies concentrate 
more heavily on applications 
software. 


Organization and management is still of vital 
importance to the success of the computing systems 
of the users and could be a significant factor in future 


a specific application, often using 
components purchased elsewhere. 
Examples include: Consolidated 
Computer with its Key Edit product 
(a Computer system oriented to a 
keypunching applications function), 
Mohawk Data Sciences, and 
Ruscom Logics with its custom 
hardware/software system. 


Consultants: These companies 
typically do preliminary studies on 
potential applications. They also do 
systems analysis, design and 
programming on a contract basis. 
Major consulting firms include such 
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companies as Woods, Gordon, and 
Stevenson and Kellogg. 

Custom Software: These firms 
develop software applications on a 
custom basis. As a rule, each 
individual project is done for a 
specific customer and is unique. 
Examples of this type of 
organization are: Softwarehouse 
Ltd., Computel Systems Ltd. and 
|.P. Sharp Associates Limited. 
Standard Software. This type of firm 
undertakes development of standard 
software applications packages 
which it sells to more than one 
customer. The concept Is that 
development cost can be spread 
over a number of users. There are 


few firms in Canada specializing in 
standard software, although many 
service bureaux, software houses 
and hardware suppliers can provide 
modified software systems. 
Operating Software: These firms 
develop the operating software for 
hardware. There are no firms in 
Canada specifically devoted to 
developing operating software, 
although some provide the service 
on a contract basis. Most of this is 
done by the mainframe hardware 
companies. 

Service Bureaux. These firms 
undertake development of software 
applications to provide service to 
their clientele. They develop 


(d) Organizations Involved in Data Preparation 


Virtually all types of organizations participate in data preparation. Some firms 
provide a custom data preparation service (e.g., Data Pro). 


* Telephone Companies: These companies provide 
facilities for transmission of data between computers 


7. 


and between users and computers. 


Classification of Hardware Firms 


(a) Sales Agents 


Companies that only sell hardware in Canada fall into this category. The 


manufacturing design and assembly is carried on in some other country. 
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standard application packages and, 
in some cases, develop their own 
operating software. 

User Firms: Many user firms, 
particularly those with in-house 
systems, work to develop software 
for their own applications. The 
emphasis is mainly in applications 
software with considerable attention 
to the modification of available 
applications programs. 

Universities: These organizations do 
a significant amount of software 
development, some of which is 
made available for general use. 
Operating software, custom and 
standard packages are all made 
available. The University of Waterloo 
is an example of such an 
organization. 


* CN/CP. Telecommunications: This organization also 
provides facilities for data transmission. 
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(6) Design and/or Manufacture and/or Assembly 


Companies which, in addition to selling, also undertake at least some of 
these functions in Canada are included here. Examples are: IBM, Honeywell, 
and Consolidated Computer. These companies also increase the opportunity for 
manufacture of components in Canada. 


(c) Leasing Companies 


Companies which purchase or lease equipment from hardware manufacturers 
and then lease it to users come under this heading. Examples include: 
Dearborn Computer and Greyhound Computer Ltd. 


8. Summary 


Figure 9, ‘“‘The Canadian Computer Supply Industry Structure’, summarizes 
the inputs to computing capability including: 


* The organizations involved; * the contributions to computing * the vehicles for mixing contributions 
capability; to achieve computing capability. 


Two very basic functions are served. The first stems from dividing the industry 
segments into sub-segments with different characteristics that will respond 
differently to market actions, competitive changes, technological change and 
government policies. 


The second function served is one of analysis. If computing capability is 
composed of the elements suggested and, if, in fact, these elements can be 
put together in a variety of ways, then companies operating in the industry 
can be profiled within the dimensions set out in Figure 9. The data presented 
in the following part is based on a profile analysis of the companies 
interviewed. 
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Part C 


Supply Industry Analysis 


As set forth in the original proposal, the supply industry study sought to 
emphasize, as a basis for researching the industry, a company-environment 
approach to both data collection and data analysis. This meant that each 
company would be studied within both the broad context of its industry 
environment and the narrower context of its competitive segment or sub- 
segments. To the extent that a company’s objectives and strategy were 
conditioned by its industry environment description, it was necessary that 
these be defined very clearly in that context. Often, since for many companies 
objectives and strategy were implicit, their understanding of the environment 
became the essential guide-line for company planning and operations. Thus, in 
analyzing and assessing individual company plans and performance, it became 
extremely important that both the company and its environment be considered 
in detail (Figure 10). Understanding the companies, their resources and the 
payoffs received from the various ways in which these resources were 
employed made a broader understanding of industry possible. Ultimately, 
describing the computer industry became a function of drawing individual 
companies and their operating environments together. Only then could the 
effects of product and service overlaps, and dynamic changes in technology 
be related to the substantial problems of resource acquisition and allocation to 
the emerging options available to the industry. 


It was in this context that the objectives, strategy, planning, manpower, 
management and resources of each company were analyzed. 


1. Industry Segments 


From the pilot-study it was evident that the four simple industry classifications 
offered in most of the industry literature’? were inadequate for a detailed 


3 Typically. the computer supply industry is divided into hardware suppliers. software suppliers. service bureaux and 
communications carriers The literature includes consulting studies. government reports. brokerage house reports, etc. The 
Canadian Computer/Communications Task Force has suggested four slightly different industry categories: Hardware Suppliers. 
Data Communications Suppliers. Service Suppliers and Other Product Suppliers 
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Figure 10 
Company — Environment Analysis 
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analysis. Many companies operated in more than one segment, or provided 

different services within a given segment that competed directly or indirectly 
with services provided in another segment. As the complexities of operating 
within the computer supply industry became clear, the need for an industry 
framework became more obvious. Figure 11 explores some of the company- 
segment combinations evident early in the study. 


Company A, a large hardware producer, produced and sold a full range of 
computer hardware, mainframe and peripheral, offered a wide range of 
operating and applications software and operated an extensive chain of service 
bureaux. Company B, owned by Company H, a communications carrier, 
produced communications hardware and marketed both communications and 
peripheral equipment. Company C, which owned Company F, sold peripheral 
hardware, produced and marketed software packages and operated Company 
F which provided software consulting services as an adjunct to its service 
bureau operations. Company E provided only software, while Company G, a 
communications carrier, provided, through a partially-owned subsidiary, a wide 


Segment 
Environment 
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Figure 11 
Segment Combinations — Computer Supply Industry 
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range of service bureau and software services. Subsequent interviews 
produced a number of additional service combinations, some wholly within 
the computer supply industry, others offered by chartered banks, utilities, 
insurance companies, consortium, and other large users seeking to sell 
services and computer capability under both permanent and temporary 
arrangements. Figure 12 provides a somewhat over-simplified picture of the 
industry's segment interaction; this is covered later in more detail within the 
complex dimensions of products and services offered. The chartered banks, 
consortia, user suppliers, universities and other industry entrants are also 
discussed in detail in the latter section of this part. Whether the existing 
participants in the supply industry favour or object to the growing number of 
““outsiders’’ eying the industry for new growth and profits, they exist. Many 
have unique service strategies and perhaps, more important, the resource base 
to see their services through the difficult and costly introductory and 
development periods evident in the industry. In some cases these new 
entrants to the supply industry bring services not now readily available; in 
other cases they offer or plan to offer services directly competitive with 
currently accessible services. 


The computer/communications supply industry encompassed four broad 
segments: '4 


* Computer Hardware * Service Bureaux 
* Software Suppliers * Communications Carriers 


Indirectly, the supply industry contains many additional firms, including those 
supplying computer paper and cards; equipment maintenance services; 
transportation services for batch processors; schools providing keypunch 


Because the Task Force gathered considerable background material on communications carriers, these companies 


were excluded from the interview sample As a result. any comments or data referring to the carriers represent the views of 
other segments of the supply industry as they relate to the services provided by the carriers The use of the term computer 
supply industry further underlines the areas in which data were gathered Late in the study the Task Force. using inputs from a 
number of sources. developed the following definitions of industry segments: Hardware Suppliers. Data Communications 
Suppliers, Service Suppliers.and Other Product Suppliers. A brief portion of this report later in the part provides a cross- 
reference to relate to these new segment classes 
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Figure 12 
Canadian Computer Supply Industry 
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Operators; air conditioning firms specializing in climate control for computer 
facilities; in fact, the list of those indirectly involved with the computer supply 
industry is almost endless.'° This study excludes those indirectly involved, 
although it was evident that they are part and parcel of any total supply 
industry discussion. 


There is another direct supply industry group participating mainly in the service 
bureau segment — the computer user. Many users, although the number is 
not yet significant, participate in the supply industry. '® They sell raw time, 
software and some services complete with software and consultation. 
However, where this is done, it is often short-term until internal needs catch 
up with equipment capacity. Currently, such services are difficult and costly to 
market. There are few market mechanisms to sell available computer services 
conveniently and the timing of user requirements often makes the sale of raw 
time inconvenient. 


(a) The Computer Hardware Segment 


Dominated almost exclusively by U.S. firms, the hardware segment of the 
industry remains the focal point for industry development. While traditional 
analysis separates this segment into mainframe, peripheral and communications 
equipment, such a separation is difficult to document since, with the 
exception of IBM, the major producers continue to sell their systems 
“bundled” making the value of mainframe. peripheral units, software and 
other services difficult to identify. In fact, the major portion of peripheral 
equipment, software and service bureau sales remains in the hands of the 
mainframe producers. 


' 
Classified in the~- Other Product Suppliers segment 


16 
The user-supplier is investigated more fully later in this part 
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The hardware segment, consisting mainly of IBM and seven other American- 
owned hardware producers continues to dominate the entire Canadian 
industry (except Communications) in hardware, software and service bureau 
sales. 


Broadly, the hardware segment can be divided into three sections: mainframe, 
peripheral and communications. The first two are dominated by mainframe 
manufacturers, although the proliferation of peripheral equipment requirements 
has created substantial markets for many companies producing only peripheral. 
However, domination by mainframe manufacturers is still strongly evident, with 
many peripheral companies designing and building ‘‘plug-to-plug’’ compatible 
equipment (mainly IBM compatible) in an effort to expand their market 
penetration. Market development around the systems concept has resulted in 
buyers specifying one equipment manufacturer as the system supplier. Thus, 
since the mainframe unit is central, the mainframe producers have had a 
distinct advantage in supplying all parts of the system (including software). 
This advantage is particularly evident where the buyer lacks the necessary 
internal skills to make decisions independent of the mainframe suppliers’ 
proposals. Maintenance and support services were considered extremely 
important in the sales of hardware and many of the smaller manufacturers 
(particularly the peripheral equipment producer) were unable to exploit 
opportunities open to their specialized equipment because of the large after- 
sales cost involved in maintaining small-volume service areas. This had the 
tendency to limit potential market areas for those producers to the key areas 
for computer sales (/.e., Toronto, Montreal, Ottawa) in an effort to develop 
economic sales-service groupings. 


The communications hardware market (for most descriptions this includes 
‘'terminals’’) is split among mainframe, peripheral and communications 
suppliers. Each of these producers approaches the market with slightly 
different strategies. The mainframe producers concentrate on communications 


17 
The major producers are IBM. RCA. Univac, Honeywell Burroughs, National Cash Register. Digital Equipment and 


Xerox Data Systems. (RCA subsequently announced its withdrawal from computer production ) 
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hardware sales from an applications point of view, centering on markets with 
large potential. With some slight variations, the peripheral producer's 
communications hardware is more specialized, designed for unique 
applications. The communications carriers, and those companies marketing 
communications hardware, approach this market as an extension of the 
broader communications market, offering mainly standard, low-cost equipment 
suited to a wide range of uses and viewed mainly as an extension of voice 
communications. 


In numbers of units the communications hardware segment is dominated by 
the communications carriers, although the trend toward more specialized 
requirements could alter the traditional mix. 


(6b) The Software Supply Segment 


The software supply segment is perhaps the most difficult to define since 
there are few firms dealing exclusively in the creation, modification and 
marketing of software. The major contributors to software development are 
the hardware producers and most of this software is produced to sell 
hardware. The second largest group of software producers is the service 
bureaux, although much of what they do could best be classified as software 
modification. The relatively few companies engaged in software development 
spread their services over a wide spectrum of industries and applications with 
some significant success apparent where they have worked in conjunction 
with major resource industries. 


Figure 13 sets out the major market segments for software as well as the 
Suppliers currently involved in supplying these services and products. 
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(c) The Service Bureau Segment 


The service bureau segment includes two distinct types of service offerings: 
remote entry and over-the-counter batch-processing. This segment contains 
over two hundred companies offering remote entry or over-the-counter 
services and, in the case of some larger companies, a combination of both 
types of service. There are wide variations within the segment in size, 
revenues, profits, applications and packages offered, and customer bases. The 
simple breakdown into remote entry and over-the-counter must be again 
divided into applications and type of system (multi-purpose or dedicated) to 
properly evaluate the differences in operations and performance within the 
service bureau sub-segment. 


Several findings, explored in detail in Part D, merit comment here. The 
problems of foreign ownership are less evident in this segment than in the 
hardware segment, at least in terms of numbers of companies, although IBM 
also dominates the service bureau segment. It is more interesting to note, 
however, that foreign-owned companies do predominate in both the most 
profitable and the fastest growing sub-segments of the computer service 
business. 


2. New Factors in the Supply Segment 


Peripheral to the traditional industry segments are several company industry 
formats which offer, or plan to offer, services to the computer/ 
communications market. These were treated in four groups as follows: 


- Users with surplus capacity: * new industry participants * universities. 
* user consortia; chartered banks 

communications companies 

other corporate investors; 


Each brings to the computer services market a set of resources and a 
potential range of strategy options (defined as different ways of allocating their 
resources over varying time-periods) that differ markedly from present industry 
participants. All but one are service-software orientated and at least one other 
has a major investment in peripheral equipment. 
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Several factors, common to most of these groups (except universities), make 
some comment on their necessary operations. First, they are characterized by 
the fact that they have stable industry bases outside the computer industry. 
Second, they are for the most part from mature industries characterized by 
large, well-trained management groups, access to a large resource base, 
including money, people and facilities and seeking growth investments for 
available funds. Most have need for extensive computer experience. much of 
it internal, which can be sold to firms with similar (usually non-competing) 
needs. 


Because each of the categories has a number of different characteristics In 
addition to those they share, it is useful to look at them separately before 
assessing the range of possible impacts these entrants may make on the 
current computer industry participants. 


(a) Users With Surplus Capacity" 


Most supply industry people (equipment producers excluded) believe that users 
have significant surplus processing capacity. Some, no doubt, acquired it with 
the objective of satisfying future needs while others acquired surplus capacity 
as part of the need for sophisticated applications. What is perhaps more 
important, given the terms of reference for this study, is the fact that at this 
time much of this capacity is ‘locked in’. The nature of this capacity (often 
temporary supply), the lack of an effective brokerage function bringing supply 
and need together, the cost of communication links and the lack of software 
tend to render these services non-competitive in the total supply industry 
picture at this time. While there are some instances where companies are 
selling surplus capacity (often batch-processing time) to other users, the 
incidence of this activity appears sufficiently low to be ignored as a factor in 
the supply industry input. 


18 

It is important to remember that a separate study of users was conducted by the Task Force. This work also 
explored some of these same areas. The comments herein are based on discussions with a small sample of users and the 
comments of supply industry. people who had encountered some of this competition 


42 


The Canadian Computer Supply Industry Study 


Perhaps two points should be made with respect to the potential for future 
expansion of this type of supply. First, it would appear that such services 
could be offered (probably without software or other consultation) on a 
contribution price basis which might adversely affect the supply industry price 
structure for similar services. Second, while the temporary nature of most of 
these service requirements is a deterrent to new investment justified on the 
basis of selling surplus capacity, it is possible that companies with computer 
expertise might view these alternatives as a viable method of enhancing their 
Capacity (/.e., more sophisticated equipment) without the necessity of bearing 
the full cost of the newer, larger installations. So far, however, the evidence 
suggests that there is little to indicate that most users are interested in this 
as an option for increasing equipment utilization. 


(b) User Consortia 


As a relatively new factor on the supply industry horizon, little can be said 
about the potential impact of user consortia on the supply industry. Perhaps 
the only useful undertaking at this point in time is to comment on the 
resource base, the options within the supply industry for this type of 
Operation, and the potential impact on the supply industry if user consortia are 
effective. 


Several factors appear to underlie the consortia concept. These include: 


* Profitable investment in a growing * a lack of confidence in the * management experience that has 
industry; management, technical skills and market potential through on-line 
* software and computer experience the resources of the service bureau and batch services. 
that 1s marketable to other users; segment of the industry; 
* a combined user base that can * a data bank base that has market 
support high speed, sophisticated potential; 
hardware: 


Other factors surrounding user consortia need to be considered in addition to 
the rationale for entering the supply business. 
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Typically, the companies involved have surplus resources for commitment to 
activities that have a high potential return. The base industries from which 
these consortia are formed are typically mature, have management depth, 
extensive computer backgrounds and sufficient financial resources to adopt a 
planned long-term approach to the computer service business. Compare these 
factors to those evident in the service bureau segment as it now exists and 
some significant changes might be anticipated if consortia costs are 
competitive. 


Specifically, the consortia have several potential advantages that the typical 
service bureau cannot offer. These include: management and personnel depth 
(both technical and operating), a high level of use by the principals providing 
break-even income, back-up systems and guaranteed performance, 
sophisticated equipment, data bank and software resources, and financial 
stability. While it would be inappropriate to suggest that the current service 
bureau industry has no participants who offer competitive services, there can 
be no question that the service bureau segment Is characterized largely by ill- 
conceived, poorly managed and marginally financed companies, which tend to 
reflect on the operations of the whole service segment. For many large users, 
the traditional type of service bureau is not a satisfactory option for either 
overruns or special applications. Traditionally, the user has considered renting, 
leasing, or buying his own equipment as the only satisfactory long-term 
alternative among those currently available and, with absolute costs rising, the 
consortia concept may be one attractive way of gaining access to larger, more 
productive equipment without losing total control. 


(c) New Industry Participants 


Many of those now entering the computer service industry have substantially 
different service profiles than existing industry participants. Most come from 
more mature industries which possess large customer bases (/.e., the 
chartered banks, and utilities). And while the acquisition of hardware and 
other facilities represents a significant commitment, their strategy is not 
equipment orientated. In most cases their move into the computer industry is 
premised on a broad customer base and the potential involved in expanding 
into related services for that base. For example, in the case of the chartered 
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banks, such services as payroll, accounts payable, accounts receivable, 
inventory services, mortgage and investment services appear to be closely 
related to the banking service and become economically feasible with 
sophisticated computer facilities. To this field the banks bring a prior 
relationship with their customers, built on trust and traditional financial 
services. The computer permits a significant extension of these traditional 
services plus the addition of other benefits for which the banks have always 
had the expertise, if not the facilities, to offer at competitive prices. It is now 
possible for the banks to offer extensive management services, in competition 
with many smaller firms whose main strategy has centered around available 
equipment. No doubt the chartered banks will have the best equipment 
available, but more important, they have, as part of their base, extensive data 
banks which could be invaluable as a source for business information 
systems. And it would seem, in the opinion of the chartered banks, that the 
services which fall within current and projected capabilities are permissable as 
extensions of those now permitted under the Bank Act. 


Others who have entered the computer services industry seem to have a 
slightly different rationale, but the nature of their competitive offerings is 
similar. The major group might be loosely classified as utilities or regulated 
industries seeking to enhance their return to investment by investing in a 
growth industry while at the same time improving the services offered to 
existing Customers. 


(d) University and Related Service 


There is very little evidence to support the oft-heard statement that 
universities constitute unfair competition for commercial enterprises in the 
computer services industry. In fact, with perhaps one exception, there are few 
extensive services for sale, either directly or indirectly, that could be 
construed as competitive with current industry offerings. Some software is 
available but most of it appears to be of a highly specialized nature. Computer 
time within the universities is almost totally consumed by educational, 
research, and administrative uses. No doubt software and consultation 
sometimes get into the commercial market under the guise of research, but 
evidence suggests that it is relatively insignificant in total value. 
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There are, among the facilities of the various universities, specialists in a 
number of fields who have computerized some aspects of their educational 
offerings and these have subsequently developed commercial interest. Such 
involvement. however, is related mainly to the subject matter, which is often 
unique to the university, not to the existence of subsidized computer time or 
other tax supported facilities. 


Few of the universities contacted have any policies on the sale of computer 
services. Most feel they should not compete with private firms but, as yet. 
these have not been able to adopt clear policies on the sale of non- 
competing services. 


The exception, Financial Research Institute (FRI), is just barely so. It is, by 
charter, a private non-profit organization supported by private companies to 
research and provide a range of software and data for general financial 
analysis. The connection with McGill University is now direct. FRI customers 
buy time on the McGill Computers (IBM 370-155). pay for their own 
communications lines and use FRI software (often in conjunction with their 
own software, data and hardware). McGill collects from FRI for the computing 
time sold: FRI in turn bills each of its member companies on a use basis for 
computer time. The communications costs are billed by the carrier directly to 
the member companies. ”” 


No doubt some part of the services provided by FRI could be channelled 
elsewhere. However, our evidence indicates that few service bureaux provide, 
or could provide, similar services and the customers of FRI, if this 
arrangement did not exist, would probably do much of their own work. 
Software is created by FRI staff in conjunction with member company 
advisors. Some outside consulting is used but this is minimal and the 
involvement with McGill resources is on a competitive cost-effective basis. 
In short, FRI is operating on an arm’s-length basis with McGill, separately 
managed by the president and member company advisors, and offering 
services in a competitive market without undue advantages accruing from its 
McGill connections. 


19 


The involvement of McGill University in commercial computer offerings is covered in the following reports: 
Canadian Computer/Communications Task Force. Branching Out. and Background Paper No. 3, Computer/Communications 
Activities at Canadian Universities (Ottawa. Information Canada, May. 1972) 
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3. Summary 


Several conclusions can be drawn from the brief discussion on new or 
potential entrants to the computer service field. While each does not apply to 
all of the groups, there is sufficient commonality to generalize about all of the 
new groups except the universities. These, in our opinion, are not currently a 
significant factor in the commercial supply of computer services. 


The others, users with surplus capacity, user consortia, and new industry 
suppliers, have the potential for sizeable impact on supply industry functions. 
They are, in general, large companies with significant investments in more 
mature industries who are attempting to improve growth and profit potentials 
by combining existing resources with computer service offerings. Conceptually, 
they are built around management expertise, software resources and extensive 
data banks. They have the resource potential to build, around specific industry 
objectives, well-defined strategies with appropriate resources for long-range 
development and organizational strength, and with the expertise developed in 
cost-conscious, mature industries. Without exception, each is also making 
what it perceives to be a logical extension of existing customer services 
although the method of building the supply base varies. 


It is important to recognize that the process taking place in the computer 
service industry at this time is not unlike that which has taken place in many 
maturing industries, although the time horizon may be shorter. The 
rationalization that is currently taking place, partly because of industry 
developments and partly because of current economic conditions, is fairly 
typical of most industry development. Growth in the North American market 
has begun to slow somewhat, the consumer is developing skills which make 
his purchasing policies less dependent on few suppliers and interchangeability 
in systems components and software is beginning to affect industry price and 
service structures. All of which leads to the questions of innovation and 
competition, given developing industry structures. ”” 


20 ; ; 
It is not the purpose of this note to deal at length with either the question of innovation or competition but 


rather. to recognize that the changes discussed may have significant impact on both innovation and competition 
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No doubt innovation, at least during the initial stages of any industry's 
development, is enhanced by the existence of a wide range of companies 
(and people) with diverse ways of solving similar problems. As the industry 
begins to mature, many of these companies fall by the wayside, unable to 
finance their original ideas and incapable of underwriting the research and 
development of new products and services. During the initial stages of 
industry growth, many small companies offer some of the more traditional 
services aS a means of supporting the on-going development of new ideas. 


However, as the market for traditional services expands, new companies, 
specializing in such services and thriving on cost-effective offerings, emerge to 
exploit the market and undercut the small operator. This often results in the 
loss of revenue that initially provided the necessary support for innovative 
product research and development. For those who can develop or service 
special markets which lack the broad appeal necessary to attract larger 
suppliers, there remains significant potential. For others, mergers, acquisitions, 
etc. may be the alternative to disappearance. 


The question of how much innovation is actually achieved by the small 
companies in a new industry was difficult to tie down. There can be no 
question, however, that the disappearance of these companies reduces the 
options available to serve the market. 


From the standpoint of competition, the question of how many suppliers are 
necessary to maintain an effective competitive balance is also difficult to 
identify. The main point to be addressed, however, is not how many there 
should be and who should disappear, but rather how much competition, 
whatever its form, is needed to insure optimum service at costs which permit 
Canadian companies to remain competitive in the offering of their products 
and services to domestic and world markets. 
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4. Foreign Involvement — Supply Industry Impact?! 


Several studies analysing the world computer industry have dealt at length 
with the problems of competing effectively in an industry dominated by 
American-owned resources and technology. Western Europe, Britain and 
Japan, all highly industrialized and dependent on computer technology and 
development, face problems similar to those in Canada. And. although the 
range of strategic options varied from country to country, many of the choices 
were similar. Such similarities made it necessary for the Canadian industry to 
be compared with the computer industries of these other countries in order 
to assist in the identification of possible strategic alternatives for the Canadian 
setting. Many of the ideas currently discussed by both private and public 
officials do not sit well with the facts. Canada does not have a significant 
domestic mainframe industry,” nor does this country have any large-scale 
peripheral equipment producers who could achieve significant penetration of 
the North American market, let alone the world market, at this point in time. 
Whether or not the formation of a Canadian industry, to supply some types of 
systems hardware, was desirable or realistic had to be considered in terms of 
our broader national objectives. One practical way of looking at a possible 
Canadian presence in the industry entailed some analysis of European and 
Japanese deliberations on the subject.” 


Two aspects of the European approach stood out. These included their 
general objectives and the priorities assigned to each. It is useful perhaps to 
re-state several recommendations (objectives) that seemed important to these 
countries. 74 


This section is included only to help place the position of Canada’s supply industry in context with those of 
other major industrial nations of the world 


22 


Some producers are building maintrame units in Canada; however. the major producers are foreign-owned 
23 

A thorough analysis of various foreign strategies concerning their respective computer industries is not the 
objective of this note. We are concerned only with the considerations of various resource option comparisons which might also 


be related to the Canadian situation 


24 


Recommendation 619 (1971) on the Computer Industry in Europe Hardware Manufacturing Proceedings of 
the Consultative Assembly of the Council of Europe. Twenty-Second Ordinary Section. OECD. January 20. 1972. pp 1-2 
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Among these were: 


- Awareness of the economic and 
political significance for Europe of 
the new techniques in data 
processing, and therefore, of the 
central importance of investment 
policy in this field; 

* noting, with some concern, the 
present domination of the computer 
industry in Europe by American 
technology and American industry, 
but appreciating the contribution 
which this has made to the growth 
of Europe’s technological capacity; 


* noting that the emergence of a 
genuine European alternative has 
been impeded by the failure to 
develop a legal and administrative 
framework, suited to multinational 
companies: 

- insisting that the utmost emphasis 
should be placed on the efficiency 
with which the new technology 
and data processing systems are 
utilized, and that the development 
of a strong European-controlled 
segment of the industry should not 
prejudice these wider objectives: 


Three points seem evident. There is concern over the degree of foreign 
ownership in the European computer industry. There is value in maintaining a 
position of leadership and thereby a degree of independence. Finally, neither 
of these desirable ends should prejudice the broader objective: that utmost 
emphasis should be placed on the efficiency with which the new technology 
and data processing systems are utilized.” 


25 


“Committee on Science and Technology of the Consultative Assembly of the Council of Europe 


Report on the 


Computer Industry in Europe: Hardware Manufacturing (DOC 2893. January 15. 1971) (OECD DAS/SPR/71/244; HG/WS/ 


638. April 13.1971) 


The introduction stated there is no doubt whatever that the efficiency with which the European industry. government and 
science uses computers is likely to transcend in importance the question of whether or not Europe can maintain, or indeed 
attain. a recognizable economic and technological independence in their production 
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* considering it essential, 


nonetheless, that Western Europe 
should seek to regain and maintain 
a position of real technological 
independence and leadership in a 
field pioneered by European science 
and eminently suited to European 
Skills; 

feeling convinced that a coherent 
and uniform European computer 
policy, worked out in common by 
European governments and through 
co-operation agreements between 
European-owned computer firms, 
would contribute significantly to 
Europe’s technological capacity. 
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The report to the Council of Europe presented a number of interesting 
comments on the European situation and from these flows the final chapter 
“Towards a Viable European Industry’’. While it is not our intention to 
duplicate the work done by the Council of Europe committee, some 
comparisons between the Canadian, the European and the American situations 
may serve to clarify and define the options open to Canada in the computer 
industry. 7° 


(a) U.S. Domination 


As in Europe, the computer industry in Canada is dominated by American- 
Owned companies (Figure 14). While some of these (IBM, Data General, 
Honeywell, Digital Equipment, etc.) do produce a few products or 
components in Canada, the evidence suggests that the hardware sold in 
Canada is almost totally of American design and something in excess of 80 
percent of it is foreign-made. There are no Canadian-owned producers of 
mainframe units and few Canadian companies producing peripheral equipment. 


(b) Major Companies 


Eight major companies account for almost 95 percent of Canadian mainframe 
sales (Figure 15). IBM, although its share of the total Canadian hardware 
market appeared to be declining slightly, continues to dominate all segments 
of the computer equipment and service industry. IBM’s market share for 
hardware exceeded 60 percent. Since its service offerings have only recently 
been unbundled, market shares for software and other services are difficult to 
estimate”’ It is useful also to note that on the basis of installations, IBM's 


Ibid. The Report recognizes that the computer industry goes beyond the physical production of hardware 
nonetheless it is concerned with the manufacture of computers in Western Europe 

It should be noted that revenue and market share comparisons can be misleading in that the mix of sales and 
rentals can affect the total revenues of a company tor any year Using an if sold equivalent produces a more relevant figure 
if a year-by-year comparison is desired The ‘if sold basis was used 
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Figure 14 Market Market Share 


European Market Share Held by 1969 
American-Owned Mainframe ee or 
Producers 
France*™ 91 
EDP Europe Report. 1969 West Germany* 78 
All Europe* V2 
Canada (All Equipment) 84 
Figure 15 Company Mainframe Market Share 
Estimated Market Share for % 
Mainframe Sales* 
: IBM 63.0 
2 Honeywell — G.E. VLG: 
Source 
Composite estimate prepared from 
interviews with mainframe producers (July Univac ©) 
1971) 
Control Data 4.0 
Digital Equipment Bo 
Burroughs 3.5 
National Cash Register els 
Others 6.0 
Xerox Data Systems | aes 
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market share will be lower than that based on revenue estimates since, on 
the average, its installations are often larger and more expensive than those of 
its Competitors. 


5. Other Factors in the Canadian Market 


While the Canadian equipment market is dominated by American companies 
and, as a result, supplied by products developed for the U.S. market, there 
remain some Canadian influences on this process. 


The main influences come from government, although some private sectors in 
the Canadian economy, if encouraged to do so, could provide markets for 
Canadian-developed products. 


(a) The Government 


Thus far, government influence in the computer supply industry has stemmed 
mainly from support programmes and purchasing policy. Because each aspect 
has impact on the existing industry, and could have substantial impact on 
selected segments of the industry, they warrant further attention. 


(b) Government Action Regarding U.S.-Owned Facilities 


As was mentioned above, several of the large computer companies have 
established production, development and service facilities in Canada. In this 
respect, the Department of Industry, Trade and Commerce has negotiated a 
number of arrangements, both through the use of its Own programmes and 
through those of other departments in the federal and provincial governments, 
to encourage the manufacture of computer hardware in Canada. While there 
are many objectives involved, two seem uppermost in the federal government 
approach. These are: 


* The establishment of employment opportunities in a * The creation of a balance of trade in the computer 
growing, high-technology industry. industry where exports from Canada equal the imports 
to this country (of computer equipment and 


components). 
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As a result, several companies are producing some lines and components in 
Canada for the Canadian market, as well as for export to the U.S. market. 
Among these are IBM, Honeywell, Data General and Digital Equipment. Others 
are currently preparing for production in Canada. The policy of IT&C, thus far, 
is to attempt to gain a trade balance on a company-to-company basis, so that 
internal exports and imports are approximately equal. 


(c) Government Support Programmes in General 


There can be little question about the value of government support 
programmes in principle. In practice, the issue is less clear. In the main, 
federal agencies providing support to the industry seem to emphasize the 
criteria of new jobs, regional development (tightly related, since regional 
development has come to mean new jobs in the least attractive employment 
areas) and balance of payments. And, while such criteria are absolutely 
necessary, they may be related only incidentally to the needs of the country 
in terms of the other benefits that could accrue from the computer supply 
industry. While the agencies supporting industry development (in this case the 
computer supply industry) may have some implicit strategy guide-lines for 
specific industries, they are evident in neither the stated objectives of the 
agencies, nor from an objective analysis of the agencies’ decisions. 


In practice, the support programmes take too long to process applications and 
too long to make payments, thus placing some companies in an unnecessary 
financial crisis. The criteria for acceptable proposals are not clear nor well 
publicized. Too often, product development is funded, but the high cost of 
market entry and the establishment of product legitimacy do not qualify for 
assistance. Programme assistance has helped a number of companies in the 
product development stage, but many of these products fail in the market 
because of the cost of establishing the reputation of high technology 
merchandise. Unfortunately, the emphasis stemming from regional development 
is one of ‘‘bricks and mortar’. Without support in the market build-up stage, 
support for these other factors is often wasted. 
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(d) Federal Government Purchasing Policies 


For several reasons the purchasing policies of major Canadian computer 
equipment buyers, notably the government(s), assume a high degree of 
importance in the development and profitability of some supply industry 
segments. Many companies have been able to identify market opportunities 
and produce both equipment and software suitable for servicing specific 
market needs. Often, parts of this process are completed with extensive 
support from major government programmes. But, beyond the development 
Stages, many companies with proven products have three major needs that 
could be aided by government purchasing policies.7* These are: 


* Continued financial support during - The opportunity to tailor equipment * A need for installations to show in 
the market entry period. and systems to real-life applications. a bid for further sales. 


Each of these factors assumes great importance during the period in which a 
product is attempting to enter the market. New buyers, particularly the small 
buyers, want to see the system in action, they want to talk to users about 
performance characteristics, maintenance and service problems. Early 
penetration of a new product into its projected market is essential because of 
the high rate of new product development and old product obsolescence. 
From the fieldwork, it was evident that several companies had developed new 
products which, because of the companies’ weak financial situation, were 
introduced to the market slowly. These were often displaced by competitive 
merchandise which, though conceived and developed later, had adequate 
resources behind it to achieve rapid market penetration. 


There should be no contusion here over the need to support sub-standard technology; the products in mind have 
been proven. the tests specified under government-aid programmes have been completed and the products are viable 
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Government interest in these products, where applicable, preferential 
purchasing policies (the U.S. government allows between 6 percent and 15 
percent on prices for American-produced equipment) and promotion assistance 
could well do much to help those Canadian producers who currently 
experience significant difficulties in marketing their new products. ”’ 


Committee on Science and Technology of the Consultative Assembly of the Council of Europe. op. cit. p 14 
During the 1950's, the US Government provided development contracts for new systems as well as a stimulating dialogue 
with the user. “The two together were] a potent force 
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Part D 


Supply Industry — Data Analysis 


The industry structure provided a number of company classifications which 
took on meaningful dimensions in the computer supply industry. Each of these 
is discussed with regard to its strengths and weaknesses prior to the 
presentation of study conclusions in Part E of this report. 


The classifications of companies which were analyzed follow from the general 
industry structure presented in Figure 9. 


1. Service Bureaux 


These companies fell into two broad segments, those utilizing communications 
facilities (remote entry) and those without communications facilities (over-the- 
counter). The companies were not further sub-divided into dedicated and 
general systems, since the preliminary analysis of these sub-groups indicated 
little difference in operating characteristics. Subsequent growth and 
development in the service bureau segment could make these categories 
useful in future analysis. 


In addition to these two groups, one company which was heavily involved in 
data preparation was considered separately to give an indication of the 
characteristics and problems facing this type of firm. One company which was 
Strictly a supplier of raw time was also examined separately because of 
interest expressed in a computer utility which supplied only computing power 
with no application software. 


Table 2 identifies the selected characteristics of over-the-counter service 
bureaux while Table 3 summarizes the evident strengths and weaknesses of 
the same supply group. Table 4 presents selected characteristics of the 
remote entry service bureau group; Table 5 sets forth the strengths and 
weaknesses of those service bureaux using communications facilities. 
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The characteristics of those companies selling data preparation services and 
raw time are presented in Tables 6, 7, 8, and 9. 


2. Software Suppliers 


The software suppliers were divided into three broad groupings based on the 
interview sample. Each provided specialized services in the supply industry 
context (some companies participated in more than one sub-segment with the 
dominant group offering custom software (see Table 10)). The custom 
software group is mainly applications-oriented, with little emphasis on 
operating software. Table 11 outlines some of the strengths and weaknesses 
evident in this segment. 


Only one supplier specialized in the production and sale of standard software. 
This company was extremely small, and, as with others who had considered 
this possible market, saw its major competition in the form of mainframe 
suppliers and large, on-line service bureaux, both of whom produce standard 
software offerings as an adjunct to their other products. Tables Ae? als AA 
and 15 present the characteristics of the software consultant, and some of 
the key strengths and weaknesses evident in this segment. 


3. Hardware Suppliers 


The hardware supplier segment has been broadly divided into four sub- 
segments. These are: 


* Mainframe Hardware Suppliers * Communications Hardware Suppliers 
* Peripheral Hardware Suppliers * Other Equipment Suppliers 


The characteristics of each are explored in the Tables which follow. 
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4. Mainframe Producers 


The mainframe producers, all of whom were foreign-owned at the time of 
the study, were in the main engaged in all facets of the supply industry, 
providing a range of equipment falling in each sub-segment, software, and in 
some cases, service bureau offerings. Tables 16 and 17 present some of the 
major characteristics of the mainframe supply segment. 


5, Peripheral Hardware Companies 


The peripheral hardware companies (this group included those manufacturing 
and/or selling peripheral hardware but not mainframe) have relatively narrow 
lines of equipment to offer. Most of it is specialized and as a result the 
establishment of a viable service base places both economic and geographic 
limits on their activities in the Canadian setting. Tables 18 and 19 deal with 
the major characteristics evident in the peripheral supplier sample. Table 20 
presents selected characteristics for the other equipment category. Table 21 
sets forth the evident strengths and weaknesses of the companies interviewed 
in this group. Tables 22 and 23 present the characteristics of the companies 
in the interview sample dealing with hardware leasing. 
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Table 2 

Service Bureau — 
Over-the-Counter 
(Selected Characteristics) 


60 


No. of companies 


BD) 


Average no. of employees 


42 


Average revenue $ 


793,000 


Average no. of locations 


Profitability 


Ownership 


% Revenue from Canadian firms 


Applications offered 


Software offered 


Processing capability offered 


Customer base 


Nature of expenditures 


Nature of investment 


1.4 


9 profitable, 8 break-even, 
2 losses, 2 dont know 


18 are 100% Canadian 
1 is 51-60% Canadian 
1 is 100% non—Canadian 


V2.5 
business accounting — 18 
scientific - 3 


standard -— 7 
modified standard — 11 


custom — 2 

own computer -— 15 
rent & re-sell time -— 6 
service co’s (ins.) - 8 
small business -— 3 
parent firms - 3 


oil industry - 3 
most customers (18) 
don't have computer 


equipment 20-50% 
salaries 20-60% 
overhead 20-50% 


machine purchased — investment 
machine leased — working capital 


Table 3 
Service Bureau — 
Over-the-Counter 


Weaknesses 


1 

Limited financial base of 
companies 

2 

Limited resources for work on 
new applications 

3 

Financial insecurity and limited 
resources has lead to a lack of 
confidence in these companies on 
part of users and financiers 

4 

Quality of applications offered — 
general 

5 

Managerial ability 

6 

Lack of planning external — market 
internal 


Strengths 


1 

Continuing need for services 
from firms which can’t afford 
their Own computers 


D 

Lower cost than remote entry 
processors — no communications 
costs involved 

S 


Some specialized applications 
4 

Initiative of management 

5 

Low fixed investment required 
(where equipment leased or 

time rented) 
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Table 4 

Service Bureau — 
Remote Entry 

(Selected Characteristics) 


62 


No. of companies 


Average no. of employees 


Average revenue $ 


Ownership 


6 


92 


1,922,000 


4 are 100% Canadian 
1 is 71-80% Canadian 
1 is 51-60% Canadian 


Revenue from Canadian firms 
as % of total 


100%, but 36% of revenue comes 
from 3 firms which have U.S. ties 


Profitability 


Average no. of locations 


Applications offered 


Software offered 


profitable — 1 

break-even — 1 

loss — 3 

don't know — 1 


4.3 


business, financial — 1 
scientific — 4 
special — 1 


standard — 5 
assistance to user — 2 
don't know — 1 


Processing capability 


Customer base 


Nature of expenditures 


Nature of investment 


remote entry to large computing 
system 


medium to large firms 
educational institutions 
government 


machine, personnel, communica— 
tions, overhead 


machine 
product development 


Table 5 
Service Bureau — 
Remote Entry 


Weaknesses Strengths 

] 1 

High cost — low performance of Accumulation of expertise in 
communications facilities developing area — communications 
2 oriented applications can be 

High initial investment applied to new applications 

3 2 

3 to 5 years in normal circum- Generally adequate management 
Stances to reach break-even — resources 

high level of uncertainty 3 


during this period 

4 

Tendency for concentration upon 
scientific applications and other 
One-time usages 

5 

Little market research — demand 
difficult to predict 

6 

Financial instability of companies 
creates customer reluctance 

j 

Investment community unwilling to 
back applications development and 
operations through break-even 
period 

8 

Management talent limited 

9g 

Dependent on hardware companies 
for system performance, especially 
on-line real-time systems. 


Technically knowledgeable in 

area of computer/communications 
4 

Adequate quality of service (users) 
5 

High degree of development in 
specialized areas — specialized 
applications for number of users. 
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Table 6 

Service Bureau — 

Data Preparation 
(Selected Characteristics) 


Table 7 
Service Bureau — 
Data Preparation 


64 


No. of companies 


No. of employees 


63 


Revenue $ 370,000 (1/2 from data 
preparation) 

Ownership 100% Canadian 

Profitable yes 

No. of locations 5) 


Applications offered 


Software offered 


Processing capability 


Customer base 


business, financial 


none 


none 


large manufacturing firm — over— 
flow work (U.S. firm) 


Nature of expenditures 


Nature of investment 


Weaknesses 


] 
Product offerings regarded by 


consumer aS homogenous — price 
competition severe 
z 


Place bids for most contracts, no 
assurance of continued business 

3 

High turnover of personnel 

4 

Low entry costs — severe 
competition 


keypunch rental, personnel, overhead 


basically just working capital 


Strengths 


i 

Some differentiation of products 
is possible on the basis of 
turnaround and accuracy 

2 

No severe problems involved in 
obtaining personnel 

S 

Large market — continued but 
slowing growth 

4 

High variable cost mainly tempo- 
rary (leased equipment) 


Table 8 
Service Bureau — Raw Time 
(Selected Characteristics) 


No. of companies 


No. of employees 63 

Revenue $ 1,000,000 

Ownership 100% Canadian 

Profitability Hope to break-even by December, 


No. of locations 


Applications area 


Software offered 


TSA 


1 


general 


none 


Processing capability 


over—the—counter off-site 


Customer base 


Nature of expenditures 


Nature of investment 


consulting firms 
overflow work for companies with 
same type of system 


computer hardware costs (depre— 
ciation or lease costs) 


fixed on machinery — if purchased 
with working capital — if machine 
leased 
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Table 9 
Service Bureau — Raw Time 


66 


Weaknesses 


1 

Strong price emphasis and compe- 
tition 

2 

Customer base for overflow work 
limited to those with similar 
system 

3 

Custom moves to ‘in-house’ 
system as volume warrants it 

4 

Trend to move user firms with 
raw time available — contribute 

to overhead coverage 

5 

Communications costs for on line 
new time makes short-term buyers 
hesitant 


Strengths 


1 

Firms offering service tend to 
be stable and well financed 

2 

Opportunity for firms with 
surplus computer time to obtain 
contribution to overhead 


Table 10 
Software — Custom 
(Selected Characteristics) 


No. of companies 


Average no. of employees 


Average revenue $ 


Ownership 


Profitability 


Average no. of locations 


Applications area 


Software offered 


Processing capability 


Customer base 


Nature of expenditures 


Nature of investment 


7 


20 


395,000 


7 are 100% Canadian 


yes — 4 new company — 1 
don't know — 2 

ae 

business financial — 4 

scientific — 2 general — 1 
custom 

none — 5 

rent & re-sell — 2 

government — 2 

service industry — 3 

medium business firms — 1 
salaries 65-70% overhead 20% 


working capital to finance 
receivables 
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Table 11 
Software — Custom 
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Weaknesses 


i 

Attitudes of users — prefer work 
done in-house 

2 

Lack of good technical people 
who understand user needs and 
business 

3 

Lack of well qualified people in 
what is essentially creative 
business 

4 

High degree of dependence on 
economic conditions 

5) 

Problems with continuity of 
revenue because high percentage 
of projects are done on “one 
shot’ basis 


6 

Ease of entry to industry on 

a small scale basis — many small 
struggling firms 

5 


Small size of total market 


Strengths 


] 

Small number of skilled, 
creative people can support a 
large organization 


2 

Some firms have extremely talent— 
ed personnel — mainly technical 
3 


Firms offering service are dis— 
tributed across country 

4 

Some evidence of increasing trend 
for users to supplement in-house 
personnel with outside assistance 


Table 12 

Software — Standard 
Applications 

(Selected Characteristics) 


Table 13 
Software — 
Standard Applications 


No. of companies 


No. of employees 


Revenue $ 


Ownership 


Profitability 


No. of locations 


Applications area 


Software offered 


Processing capability 


Customer base 


Nature of expenditures 


Nature of investment 


Weaknesses 


1 

Few companies in segment 

2 

The market for standard packages 
is limited because it is diffi- 
cult to find applications with 
sufficiently broad appeal to 
attract wide market 

“| 

The costs of development of 
large, flexible packages are high 
4 


Competition from imported software 


iS) 

Licensing of software by U.S. 
firms adds to competition 

6 

Inability to exploit U.S. market 


1 


5 


100,000 


100% Canadian 


yes 


1 


business, financial 


standard 


none 


service bureaux (U.S.) 


salaries, overhead 


working capital to finance receivables 


Strengths 


] 

Most firms in this segment derive 
large percentage of revenue from 
Operations in other segments, in-— 
cluding hardware companies and 
service bureaux. This type of 
software is created largely to 

sell other primary services. 
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Table 14 
Software — Consultants 
(Selected Characteristics) 


Table 15 
Software — Consultants 
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No. of companies 


Average no. of employees 


Average revenue §$ 


Ownership 


Profitability 


Average no. of locations 


Applications area 


Software offered 


Processing capability 


Customer base 


Nature of expenditures 


Nature of investment 


Weaknesses 


] 


Consumer billings tend to be 
high because of heavy learning 


times and overhead 
2 


Often get involved in development 
of applications where background 


experience limited 
3 


Lack good technical people with 


applications experience 
4 


Both government and private sector 


sales tluctuate drastically 
5 


Trend toward fixed cost contracts 
are vulnerable if cost estimating 


is not accurate 


3 


30 


500 , O00 


3 are 100% Canadian 


yes — 2. don't know — 1 


2 


general (all 3) 


feasibility, custom 


none 


medium and large firms, government 


salaries, overhead, computer time 


working capital to finance receivables 


Strengths 


] 

One or small number of key 
people can ensure success of 
firm 

2 

Many consultants have contracts 
from other areas of business — 
leads to software consulting 


Table 16 
Hardware — Mainframe 


(Selected Characteristics) 


No. of companies 7 
Average no. of employees 293 
Average revenue $ 16,650,000 


Ownership 


Profitability 


Average no. of locations 


6 are 0% Canadian 
1 is 10% Canadian 


yes — 4 
don't know — 3 


Uf 8 


Applications area 


Software offered 


Processing capability 


Customer base 


Nature of expenditures 


Nature of investment 


general 


systems 
standard 


sell or lease in-house systems 


of all sizes 


all computer users 


cost of goods sold 40-60% 


marketing 

field engineering 
education depreciation 
software development 
administrative overhead 


financing, leasing inventory 
working capital 


new product introduction costs 
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Table 17 
Hardware — Mainframe 


V2 


Weaknesses 


1 

High cost of financing new 
product development and intro— 
duction 

2 

Little control over new develop- 
ments in Canada 

S 

No Canadian—owned mainframe 
producers 


Strengths 


] 

Control over other segments of 
computer service industry 

2 

Access to technology and develop— 
ments as well as extensive finan— 
cial resources 

3 

Canadian division backed by large 
resources, extensive research and 
development 

4 

Strong management relative to 
balance of industry 

5 

Emphasis of market research and 
long-range planning not evident 
in other segments 

6 

Large base of competent people — 
both technical and applications 
skills — customer-—related 


Table 18 
Hardware — Peripheral 
(Selected Characteristics) 


No. of companies 


Average no. of employees 


Average revenue $ 


3 


21 


875,000 


Ownership 2 are 100% Canadian 
1 is 100% foreign-owned 
Profitability yes — 1] 
no — 2 (both relatively new) 
No. of locations (average) 3 
Applications area scientific — 1 
general — 2 
Software offered standard 
custom 
none 
Processing capability none 
Customer base large firms 
government 


Nature of expenditures 


cost of goods sold 
marketing 

training 

service 


Nature of investment 


working capital 
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Table 19 
Hardware — Peripheral 
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Weaknesses 


1 

Dependent on pricing policies of 
mainframe suppliers 

2 

Most equipment is imported from 
US 

3 

Customer is systems-—oriented , 
leading him to purchase peripher— 
als from mainframe producers 

4 

Limited management skills & 
resources 

Ss 

Financial resources limited 

6 

Inability and high cost involved 
in development of “compatible” 
technology 


Strengths 


1 

Evidence to suggest that in- 
creasing customer skills are 
permitting some selective 
purchasing of peripherals 

2 

Uniqueness of some equipment 
3 

Quality and performance of some 


equipment 

4 

Trend to more compatibility of 
equipment — some evidence of 


consumer emphasis on standards 
5 

Growing number of applications 
is creating growing market for 
peripheral equipment in general 
6 

Competition not intense at 
present 

7 

Management enthusiastic and 
dedicated 


Table 20 

Hardware — Other Equipment 
Manufacturers 

(Selected Characteristics) 


No. of companies 


Average no. of employees 


Average revenue $ 


Ownership 


Profitability 


Average no. of locations 


Applications area 


Software offered 


Processing capability 


Customer base 


3 


189 


776,000 


1 is O% Canadian 
1 is 80% Canadian 
1 is 100% Canadian 


yes — 1 
no — 1 
don't know — 1 


1OkS 


process control — 1 
keypunching — 2 


Standard — 2 
custom — 1 


sell system dedicated to an 
application 


service firms 
all computer users 


Nature of expenditures 


Nature of investment 


hardware and software develop— 
ment overhead 


leasing inventory 
working capital 
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Table 21 
Hardware — Other Equipment 
Manufacturers 


76 


Weaknesses 


1 

Limited financial resources — 

in segment where expansion is 
expensive 

2 

Cost of new product development, 
new product introductions and 
sales financing (leasing) 

extremely high 

3 

Management in Canadian-controlled 
firms lacks depth and wide varie— 
ty of skills necessary to operate 
in international markets 

4 

Market and product demand difficult 
to predict 

5 

Technical expertise available 

only in key centres of Toronto 
and Montreal 


Strengths 


1 

Attractive and growing market 

2 

Hardware/software combination 
has consumer appeal 

3 

Leads to more jobs than software 
alone 

4 

Provides hardware experience for 
future development 

5 

Opportunities for smaller com- 
panies in market niches too 
small for mainframe producers’ 
attention 


Table 22 
Hardware — Leasing 


(Selected Characteristics) 


Table 23 
Hardware — Leasing 


No. of companies 2 
Average no. of employees 6 
Average revenue $ 3,784,000 


Ownership 


Profitability 


No. of locations (average) 


Applications area 


Software offered 


1 is O% Canadian, 1 is 16.3% Canadian 


yes — ] don't know — 1 


1 


general 


none, other than manufacturers 


Processing capability 


in-house system 


Customer base 


Nature of expenditures 


Nature of investment 


Weaknesses 


1 

Pricing policies of hardware 
companies make leasing companies 
vulnerable 

2 

Large financial requirements to 
obtain inventory of equipment 

S 

Ownership is non—Canadian 

4 

Mainly !BM-oriented, vulnerable 
to IBM actions 


large users 


depreciation on computer inventory 


leasing inventory 


Strengths 


1 

Opportunity to select from a wide 
range of equipment those items 
which have long, high-potential life 
2 

Companies have strong financial 
support from parent U.S. firms 
3 

Apart from equipment inventory 
companies can operate with mini— 
mum personnel 

4 

Depreciation policies permit 

lower costs for leased equipment 
than mainframe producers. 

Typically, this involves longer 

lease commitment by user 
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Part E 


General Conclusions 


Because different computer processing users require different types of systems 
to undertake their applications most efficiently, there is a continuing need for 
a variety of systems. As a result, it appears ill-advised, in the foreseeable 
future, to concentrate exclusively upon the development of capability in a 
narrow range of hardware/software, data bank, and communications systems. 
The industry remains immature and is rapidly developing in the areas of both 
market and technology. Any decision at this time to support the growth of 
One segment to the detriment of other segments would be an undertaking 
involving considerable risk. Overemphasis on the creation of jobs, the balance 
of payments within the computer industry, or regional development to the 
exclusion of other developments within the industry could lead to the support 
of the least viable long-range alternatives. 

hardware/software/data bank/ 


* Growth in specific segments will be * The implication is that government 


30 


a function of both market demand 
and changing technology. Because 
these are difficult to predict at this 
time it is essential that resource 
allocations be made in such a way 
as to maintain a wide range of 
Strategic options for future growth 
of the industry in Canada. 

From the interviews It appeared 
that many more users would utilize 
communications facilities if they 
were of higher quality and/or lower 
cost. Communications, then, is one 
area which, if improved, could 
change the structure of the 


H/S/DB/C: Hardware. Software, Data Bank 
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Communications 


communications system. 

As computer users become more 
knowledgeable, there is more 
emphasis upon applications and, 
consequently, more of a tendency 
to construct H/S/DB/C”™ systems 
orientated to an applications base. 
There is also a growing tendency 
for supply firms to orient around 
specific applications rather than 
selling general-purpose machines 
with the idea that they can do 
everything (e.g., Honeywell 
(Keyplex), Consolidated Computer, 
Ruscom Logics). 


policy could be orientated towards 
encouraging development around an 
applications base which would then 
necessitate appropriate 
developments in hardware/ 
software/data bank and 
communications. The problem is in 
selecting applications for 
development. It is, however, 
appropriate that the potential use 
(application) provide a basis for 
system development as opposed to 
past direction, where developments 
were centered around the selection 
of hardware. 


The Canadian Computer Supply Industry Study 


1. Data Analysis — Computer Supply Industry 


The data presented was gathered from field interviews with seventy 
companies in the computer supply industry. 


(a) Computer Services — General 


The estimated size of the market for computer services in Canada (1971) 
including processing, software, etc. is $104 million and annual growth is 
estimated to be 17 percent. The classification of computer service companies 
which were interviewed, the total segment sales of each group and the 
estimated share of market for each segment (based on sample) are shown in 
Table 24.3! 


From the industry data, it is evident that over-the-counter sales continue to 
Outpace remote entry billings. However, remote entry sales were growing 
more rapidly than over-the-counter sales at the time of the study. Relatively 
Speaking, the demand for service bureau services is much greater than for 
software services. It is important to note, however, that service bureaux are 
Substantial contributors to software development, modifications and sales 
(including imported software). 


(b) Company Revenues 


The dominant companies in terms of total revenue are the hardware 
mainframe companies with average revenues of $16,650,000 and 71.5 
percent of total industry revenue (see Table 25). The next largest group is 
OTC service bureau, with 10.2 percent of the revenue. It is, however, 
important to note that the mainframe companies participate in all major 
segments of the supply industry except communications. 


(c) Computer Supply Concentration 


The computer supply industry was concentrated in Ontario with all classes 
well represented. Table 26 also indicated that: 


31 
The estimate of $104 million was formed on the basis of interviews and represents the projections and 
estimates of industry participants 


79 


The Canadian Computer Supply Industry Study 


* In the case of manufacturing plants 
in Ontario and Quebec, interviews 
indicated that government-aid 
programmes were a factor in the 
locations selected. 

* Software and service bureau 
locations were not bound by 
location factors tied to production. 
A key factor appeared to be 


* Other equipment manufacturers 
(OEM) had a large number of 
locations, mainly sales offices. 

* The hardware industry was 
concentrated in Ontario and 
Quebec, close to skilled and 
technical manpower pools. 


(d) Applications Offered 


Table 27 indicates that the majority of companies offered business 
applications. Over-the-counter processors were primarily business applications 
orientated, while remote entry processors tended toward scientific and 
technical analysis applications, although a growing number of business 
applications were being processed in remote operations. 


(e) Software Offered 


From Table 28 it is evident that the major developers of standard software 
were those using it as part of an integrated product offering. Almost all 
companies in the interview sample possessed some software capability, 
although not all sold their software capabilities as a separate commodity. It 
was characteristic of over-the-counter service bureaux to offer modified 
standard software packages to their clientele. Custom software producers and 
consultants attempted to achieve similar results by attracting more than one 
project in the same applications area. Operating software was supplied 
primarily by the mainframe companies. There were some instances of 
companies other than the hardware producers which provided operating 
software but only on a very limited scale. 
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market-service emphasis with OTC 
bureaux widely distributed. Remote 
entry operations which required 
large markets were concentrated In 
Ontario. (Communications costs are 
cited as a major factor in this 
concentration.) 


Table 24 Estimated Total % of Total Estimated Sales 


Estimated Breakdown Segment Sales Sales for for Each Segment 
of Total Computer Services of Companies Each Applying % (Col. 2) 
R 1971 Sampled Segment to the $104 Million 
evenues — ($0000) Estimate 
($OO00) 
Consultants 1.500 4.4 4,576 
Custom Applications Dhoe Sea 8,424 
Standard Software 100 Ors Sule 
Raw Time 1,000 Zing 3.0110 
Input Preparation 370 thal eater 
OTC Processing 16,661 49.1 51,064 
Remote Processing il, 2s, 34.0 SOs, e1a)0) 


8] 


Table 25 

Company Revenues by 
Primary Company 
Classification 


x 


Based on interview sample 
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] 2 3 4 5 

Number Average Total Total Percent of 

of Revenue Compa- Revenue Revenue 

Revenues for Com- nies in from for Each 

Figures panies Segment* Segment Segment 

Estimat- in (2)X(3) 

ed or Segment 

Known ($000) * 
Consultants a BOO. 8 come come 
Custom Software 7 395 7 2,764 ay 
Standard Software 1 100 1 100 O71 
Raw Time 1 1,000 1 1,000 0.6 
Input Preparation ] 370 ] S70 One 
OTC Processing DA 793 21 16,661 1@).2 
Remote Processing 6 22. 6 i529 a4 
Mainframe Suppliers 4 16,650 7 Gy, Sie Hales: 
OEM Suppliers 2. 776 3 DE he 1.4 
Leasing Companies 2 3,784 2 FAK} 4.6 
Peripheral Hardware 3 875 3 2,624 1.6 


Table 26 Mari- | Quebec Ontario — Prai- B. Average 
Head Office and Total Number times ries Total 
of Locations of Companies by pelted 
Segment Locations 
Consultants 1 2 — 
Custom Software 2 1 2 1 ] iG 
Standard Software ] 1 
Raw Time ] ] 
Input Preparation 1 5 
OTC Processing 3 8 6 4 1-4 
Remote Processing 6 4.3 
Dedicated System Processing 2 ] 1 eo 
Mainframe Suppliers 7 5 Tao 
OEM Suppliers 3 1OES 
Leasing Companies ae 2 2 
a eee 1 3 


Peripheral Hardware 
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Table 27 Business Scientific General Specialized 
Applications Offered (Financial) 
by Companies 


Consultants S 
Custom Software 4 2 1 
Standard Software ] 

Raw Time 1 
Input Preparation 1 

OTC Processing 18 3 

Remote Processing 1 4 1 
Dedicated System Processing 2 2. 

Mainframe Suppliers W 
OEM Suppliers 1 2 
Leasing Companies Z 
Peripheral Hardware 1 2 
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Table 28 
Software Developed and 
Offered by Companies* 


* 


There are more than the total 
number of companies in a group 
indicated. because some companies 
fall into more than one classification 


aE 3 


Occasionally will do work for a 
customer with a view to subse- 
quently offering what is developed 
to other customers as a custom 
package 


None Standard Modified Custom Operating 
Applica- Standard 
tions Applica— 
tions 

Consultants S 
Custom Software 7 2 
Standard Software 1 i Se 
Raw Time ] 
Input Preparation 1 
OTC Processing 7 11 1 POD 
Remote Processing 6 i 
Dedicated System Processing 4 = 
Mainframe Suppliers 6 ine 6 
OEM Suppliers 2 t= 
Leasing Companies 2 
Peripheral Hardware 1 ] pe 1 f 
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(f) Processing Capability 


Table 29 indicates some cases of custom software houses buying and re- 
selling computer time, utilizing applications they have developed. Interviews 
suggested that this was typical of the process whereby software firms were 
transformed into service bureau operations, usually to obtain continuity and 
growth in revenue. The over-the-counter service bureaux which buy and re- 
sell time were usually smaller firms destined (on the basis of past practice) to 
eventually buy their own equipment as volume developed to justify it. 


(g) Customer Base 


Table 30 identifies the customer bases for the industry segments covered in 
the interview sample. The three largest customer groups were manufacturing 
companies, the service industry, and government, with the service industry 
currently the fastest growing customer group. 


The primary customers for standard software were the computer service 
bureaux. Service bureaux were also the primary consumers of raw time, 
further underlining the need for the software/hardware combination to create 
a saleable package. The only other customer category in the market for raw 
time was the user seeking processing capability for overflow work although 
this requirement, in the opinion of industry narticipants, was not large. 


2. Customers with Computers 


A large part of the service business handled by the supply industry came from 
customers with computers. Consultants worked for both those with computers 
and those without. For those with access to equipment, the major role for 
consultants involved system improvements, feasibility studies for new 
equipment and specialized software. For those without, the major role played 
by consultants involved the feasibility of new systems and the evaluation of 
options among available systems. 


All of the custom and standard software companies interviewed worked for 
customers already using the computer. The emphasis typically was on custom 
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Table 29 
Processing Capability Offered Customers 


None Sell Sell Lease Off-Site Off-Site Buy & Sell 
Mini- Other Computer Over-the- Computer Re-Sell Dedicated 
Computer Computer Counter Remote Time Hardware/ 
Computer Software 
System 

Consultants 3 

Custom Software S 2 

Standard Software ] 

Raw Time 1 

Input Preparation 

OTC Processing 15 S 6 

Remote Processing S 6 

Dedicated System Processing 

Mainframe Suppliers 4 5 V ] 1 

OEM Suppliers 3 

Leasing Companies 2 

Peripheral Hardware 3 
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Table 30 | 
Customer Base of Companies 


Manufac— Educa- Computer Service Parent Pro- Govern- Don't All 
turing tion Service Indus-— Company cessing ment Know Types 
Firms Institu- Bureaux tries* Firms** (General) 
tions 
Consultants 3 3 
Custom Software 1 3 2 1 
Standard Software 1 
Raw Time ] 
Input Preparation ] 
OTC Processing 2 1 8 3 8 ] 
Remote Processing 2 2 2 1 
Dedicated System Processing 2 1 1 
Mainframe Suppliers 1 1 4 
OEM Suppliers 1 7 2 
Leasing Companies 2 
Peripheral Hardware 2 1 1 
x xe 
Banks. airlines. insurance companies eg.. oil 
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software for specialized applications since the users often had software 
Capability as well. 


On the other hand, most over-the-counter processors undertook work for 
firms which did not have computers. There tended to be a higher level of 
turnover in the customer base as the OTC customer's volume increased to the 
point where in-house equipment could be justified. 


Remote entry processors performed work almost exclusively for those who 
had access to computer systems. In part, the difference was explained by the 
nature of the products offered. The over-the-counter producer emphasized 
general business packages while the remote entry services offered technical 
and scientific packages for a large number of users. 


In the main, the customers of other equipment manufacturers (OEM) also 
possessed computers. The specific product/service package offered by OEM 
tended to enhance the performance of specific functions which may not have 
been possible if only the main system had been utilized. 


3. Nature of New Product Development 


The types of new product development by supply industry participants varied 
widely. New product offerings from consultants centered mainly around work 
in a new applications area. Custom and standard software firms also 
concentrated on new applications areas, tending toward hiring people with 
related applications experience (not necessarily programming experience) as 
required. As a rule, a move to offer services in a new area was accompanied 
by, or actually precipitated by, the entry of new personnel into the firm. 


New product offerings by the suppliers of raw time stemmed mainly from the 
acquisition of new hardware. Such product developments were typically price 
orientated. 


Service bureau new products (both OTC and remote entry) involved services in 
new applications areas, change in the service mode or improvements in the 
amount of software support offered to the customer. 
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The new product offerings of hardware mainframe companies consisted 
principally of new hardware offerings. The new hardware was primarily 
developed in the United States. Some development of software was 
conducted in Canada by the mainframe companies and this represented the 
major Canadian dimension of new products in this segment. 


New products for the OEM segment included development in the new 
applications area. This involved the development of appropriate software and 
usually included the combination of various hardware components that were, 
as a rule, purchased from other hardware suppliers. Development of the small 
hardware aspects of the system may also be undertaken by firms in this 
segment. As experience was gained, OEM companies attempted to design 
more of the hardware aspects of the system internally, and rely less upon 
outside suppliers. However, none of the firms in this area which were 
interviewed had, as yet, reached the stage of designing significant portions of 
the systems hardware themselves, although each stated that total systems- 
design and manufacture was their long-term objective. 


Leasing companies undertook no product development of their own. A new 
product offering to them consisted of purchasing computer hardware and 
offering it on lease. 


As with mainframe producers, the manufacturers of peripheral equipment were 
centered in the United States. New product development in the peripheral 
equipment area typically emphasized specialization and/or cost effectiveness. 
Major peripheral producers, in an attempt to broaden their market base, have 
been emphasizing plug-to-plug compatibility with major mainframe producers, 
but the main emphasis centered on performance in specialized areas. 


In general, new product development in Canada was not extensive although 
some companies in the other equipment segment, peripheral equipment and 
software segments had developed new products for the supply market. Unique 
Canadian applications have prompted the development of systems and 
software with significant market potential in specialized areas but the supply 
industry remains dependent on U.S.-designed equipment and systems for its 
viability. 
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(a) Impetus for New Product Development 


Table 31 indicates a general lack of market analysis prior to the introduction 
of new product offerings. 


Customer requests, competitive pressures and the availability of a product 
from a U.S. parent were the major reasons for offering new products. The 
latter reason was especially important for hardware companies, while software 
and service bureau companies tended to respond more to customer request. 
In this response there was a tendency to become involved in applications 
areas where expertise was lacking and resources were spread too thinly, 
often resulting in poor service, high costs and a loss of customer confidence. 
The problem with responding to what the U.S. parent made available often 
resulted in the sale of products inappropriate for the Canadian market. 


(b) Sources of Finance for New Product Development 


Money received from clients for development of specific packages was the 
common method of financing new product development for software firms 
and consultants. The implication was that work in a new area would not be 
undertaken unless there was a client who was willing to pay at least a 
portion of the bill (Table 32). 


Specific sources of funds for development of new products were hard to 
identify for the hardware group of companies. The mainframe companies get 
most of their new products from the U.S., so the Canadian funds source was 
not too relevant, although some of the new product development work done 
was financed out of current revenues. Leasing companies do not require 
substantial funds for new product development and peripheral hardware 
suppliers received most of their new products from the U.S. 


The firms which take advantage of government assistance (e.g., PAIT) for 
product development were the designer/producers of hardware or firms which 
developed very specific and unique software packages to be used for 
processing customer data.” Firms attempting to duplicate existing products 
were not eligible for assistance. 


2 
At the time of the study. the Department of Industry. Trade and Commerce was considering grants for software 
development. though none had yet been approved. except for some integrated hardware/software applications 
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Table 31 


Based for Development and/or Offering of New Products 


Customer External Internal Idea of General Compe- Improve Follow Don't 
Requisi— Market Market Someone Feel” titive Produc-— URSe Know 
tions Analysis Analysis in Firm for Pressure tion Company 
Market Line 
Consultants 3 
Custom Software 3 Z ~ A 1 
Standard Software 1 1 
Raw Time  aleiaiel erty Ca8 er Hee 
Input Preparation ] 
OTC Processing 5 3 ] 3 5 2 2 
Remote Processing 3 9 2 
Dedicated System Processing 1 1 1 1 
Mainframe Suppliers 1 6 
OEM Suppliers 2 1 
Leasing Companies 2 


Peripheral Hardware 


a2 


Table 32 
Source of Financing for New Product Development 


Operating OS: Market Parent Govern- Client Don't Trade 
Funds* Supplier Debt Company ment** Financing Know or Programmes 
Equity Programmes Not With 
Available Others 
Consultants i 3 
Custom Software * 7 
Standard Software = 1 
Raw Time 1 
Input Preparation - 1 
OTC Processing LO 1 2 4 3 1 
Remote Processing 2 ] 3 
Dedicated System Processing ma ] io 
Mainframe Suppliers Uf peers 
OEM Suppliers 2 1/22 ] 1 
Leasing Companies 2 
Peripheral Hardware 1 ] 1 


% aE oe 
All figures listed as 1/2 indicate a government grant 


Indicates that the money received from clients goes 
to cover one-half the development cost 


into operating funds and is used to complete the 
project 
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The major complaint registered against government financial assistance was 
the time required to process applications for money and the inability of firms 
who had developed viable products to get money or help during the market 
entry period which, for many, was critical to their success. 


(c) Company Product Development Groups 


Table 33 indicates that very few companies have specific groups which were 
dedicated to new product .development. This suggested that most companies 
were too small to support the overhead of such groups. It also indicated, 
however, that the development of new applications tended to be approached 
haphazardly, rather than systematically, by many companies in the Canadian 
supply industry. 


4. Nature of Competition 


Table 34 identifies some of the key competitive variables. It was interesting 
to note that almost all of those mentioned were marketing oriented. Very little 
mention was made of the technological variables that one might expect to be 
key competitive factors in a high technology industry. Largely, the approach 
would appear to reflect the supplier's attitude that most customers remained 
incapable of assessing technical differences within the range of broad 
specifications of performance. 


Contacts were extremely important for a consulting or software (custom or 
standard) firm and are necessary before a new firm can hope to enjoy any 
degree of success. Quality of work, software performance and system 
effectiveness were most often cited as key variables in the success of these 
firms. 


Price was the important competitive consideration for raw time sales and 
input preparation, especially for the former. Input preparation firms also 
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competed along dimensions of turnaround time and quality of work for some 
clients. 


Data processing (remote and over-the-counter) was a more complex area 
competitively, with clients looking for a much broader range of satisfaction. 


In the mainframe hardware area the key competitive factor was reputation. 
IBM's reputation for total service, supported by a broad base of installations 
and products, was well known to potential clients and it was against this that 
other firms had to compete. The statement was made a number of times that, 
as users become more sophisticated, they relied less upon the reputation of a 
company and placed more stress upon the technical capabilities of the 
machinery. Evidence, however, suggested that in many cases, some reverse 
logic applied as well. In fact, as users became larger, with a greater 
investment in hardware, the service component became even more critical. 


The question of reputation resulted in increased competition between other 
equipment manufacturers and hardware companies. Other important variables 
were price and the quality of the system/application. The trend toward more 
user sophistication enhanced the market for those OEM companies able to 
provide performance in specific applications. 


Leasing companies competed strictly on a price basis. For peripheral hardware 
companies, price was also extremely important, although compatibility with 
existing hardware was an increasingly significant factor. 


In areas where price was the major competitive variable, the determining 
factor for success was often the financial resources of the company (or 
parent). In areas where the competitive variables encompassed a broader 
range, proximity, applications orientation, industry experience and total service 
offered potential opportunities for specialized development. Although here, too, 
financial resources were critical. 


95 


Table 33 
Product Development Group 
in Company 
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Yes No Don't Know 
Consultants 3 
Custom Software 7 
Standard Software 1 
Raw Time 1 
Input Preparation 1 
OTC Processing 4 16 1 
Remote Processing 2 2 2 
Dedicated System Processing 4 
Mainframe Suppliers 2 4 
OEM Suppliers 1 2 
Leasing Companies 1 2 
Peripheral Hardware 3 


Table 34 
Nature of Competition 


Consultants 


Listing of Key Competitive Variables 


Contacts, experience 


Custom Software 


Contacts, experience, quality of work 


Standard Software 


Raw Time 


Contacts 


Price, turnaround 


Input Preparation 


OTC Processing 


Price, turnaround, quality of work 


Price, quality of application, data security, 
financial stability, turnaround 


Remote Processing 


Type and quality of application, data security, 
financial stability, turnaround 


Dedicated System 
Processing 


Quality of application, service offered, 
price 


Mainframe Suppliers 


Service, cost, reputation, software assistance 


OEM Suppliers 


Contacts, price, quality. reputation 


Leasing Companies 


Price 


Peripheral Hardware 


Price, compatibility 
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5. Pricing Policies 


Pricing policies for all segments tended to reflect some common 
characteristics. Apparently companies that were profitable, or moving in the 
direction of becoming profitable, established prices on the basis of full cost 
and tended to stay away from price cutting to obtain volume. It was also 
evident that firms capable of assuming the full cost approach were those with 
unique or relatively unique services (see Table 35). 


6. Distribution Channels 


By far the most important channel for contacting customers was direct sales. 
Contacts and referrals were also mentioned as important by a number of 
service bureaux. 


A direct sales force was especially valuable to service bureaux operations and 
hardware firms. For software and consulting firms the contacts of management 
and referrals of customers were of more significance. 


In addition, some of the new firms involved in the service segment came 
from established positions in other industries. These contacts were extremely 
critical; in fact, in some cases, they represented the reason for seeking a 
position in the computer supply industry (see Table 36). 


7. Product Service Promotion 


Product promotion, at least in terms of advertising (Table 37), was not 
regarded by most firms as an effective method of increasing sales. The value 
of trade shows and conferences was under question from a number of 
respondents, with some indicating that they were withdrawing from future 
trade-show exhibitions. Apparently, this was not just a cost-saving move, 
since at least five companies indicated they were in a better financial position 
to show this year (1971) than last. These respondents felt that the shows 
serve little technical or marketing purpose and the money might be more 
effectively invested in other ways. 


Many of those interviewed concluded that advertising and other forms of 
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Table 35 
Pricing Policies of Companies* 


Fixed Volume Negotiable Unbundled Bundled Discount No 
Full Discount Pricing IBM Answer 
Price Price 
Consultants Price on full cost basis, using per diem rates 3 
Custom Software Most companies try to get open-ended contracts, 1 3 


but customers want 2 fixed-price bids 


Raw Time 1 

Standard Software ati ed NG i a aee 
Input Preparation ] 

OTC Processing 5 1 2 2 1 9 

Remote Processing 4 1 


Dedicated System Processing 4 


Mainframe Suppliers 2 2 1 2 3 3 2 
OEM Suppliers ] 1 ] ] 
Leasing Companies 2: 1 1 

Peripheral Hardware 1 2 


* 

Despite what stated policies are, there is evidence to suggest that firms will negotiate 
on price if the volume of business is large enough On small lots of business, it is likely 
that they would stick to stated policy 


99 


Table 36 
Distribution Channel 
Utilized 
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Direct Through Customer Contacts Don't 
Sales Agents Initia— and Know 
Force ted Referrals 

Consultants 3 Z. 

Custom Software 4 1 5 

Standard Software ] ] ] 1 

Raw Time 1 

Input Preparation ] 1 1 

OTC Processing cz 3 3 9 1 

Remote Processing 6 2 1 

Dedicated System Processing 4 i 

Mainframe Suppliers 7 

OEM Suppliers 2 2 ] 

Leasing Companies 2 

Peripheral Hardware 3 


Table 37 
Promotion Undertaken 


Direct Occa- Steady Seminar Manuals Trade Public Nil Don't 
Mail sional Adver- Documen- Shows Relation Know 
Adver- tising tation Confer- 
tiSING ence 
Consultants 1 2 
Custom Software 2 1 1 1 2 3 
Standard Software ] 
Raw Time ] 1 
Input Preparation - ] 
OTC Processing 6 5 3 2 1 8 
Remote Processing 4 re 2 Si 2 2 ] 
Dedicated System Processing 
Mainframe Suppliers ] 6 3 1 ] 


OEM Suppliers 


Leasing Companies 


Peripheral Hardware 
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promotion were directed mainly toward creating an awareness of the company 
and, while this might serve some purpose, few felt that promotion and 
advertising played a direct role in the task of increasing sales or revenues. 


8. Company Revenues 


Table 38 sets out a number of factors covering the range of company 
revenues. Consultants fell into the medium-size category. Their revenues were 
stable, supported by activities in and out of the computer supply industry, 
indicative of a secure position. 


Custom software firms ranged from very small operations (one or two key 
people) to large producers. Typically, at the upper end, these software 
producers had significant revenues from service bureau sales. For the most 
part, custom software firms had high variable cost operations and, as a result, 
a high degree of flexibility in their service offerings. 


As with the software group, over-the-counter firms had a wide range in size. 
lt was possible for these companies to maintain a high variable to fixed cost 
ratio but often, with growth, they bought or leased equipment, incurring a 
heavy burden of fixed costs and the inflexibility which often accompanied the 
decision to acquire hardware. 


Remote entry processors were generally larger than OTC batch processors. 
More often the remote entry operations had on-site equipment and high fixed 
costs, necessitating high volume to meet break-even costs. 


(a) Profitability 

The software/consulting area showed fairly stable profitability. This was 
consistent with the high variable cost structures in this type of business 
where expenses can, in part at least, be moulded to revenues. 

The service bureaux (OTC segment) showed a large proportion of companies 


at either a profitable or a break-even level. The only two companies who 
reported a loss were public companies. However, it is important to note that 
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many of those projecting profits for fiscal 1971 indicated that their profit 
expectations were marginal (six) and, in all cases, they had suffered minor 
losses in fiscal 1970 (Table 39). 


Remote entry service bureau operations are all unprofitable at present. The 
nature of these firms, however, must be considered, as they are relatively 
young, and the process of growth compelled them to make a large 
investment at the outset and then build up revenue to a point where it would 
cover all of the costs incurred. Just how many of these firms will eventually 
move to a position of profitability remains to be seen. 


Dedicated system processing enjoyed one of the most favourable profitability 
positions of the groups interviewed. The indication was that a company can, 
by concentrating in a particular area, keep overhead costs sufficiently low and 
generate sufficient revenue to operate successfully. 


Mainframe suppliers appeared able to operate profitably in the Canadian 
market, although some have chosen to offer their services in a limited 
geographical area (Toronto, Montreal and Ottawa) to minimize costs and 
provide effective service. Profitability in those firms where the U.S. parent 
provides product development, management services and technical support is 
often a function of cost allocation. In some cases, the Canadian companies 
operated without significant overhead; in others, head office allocations were 
a significant factor in present profit positions. 


(b) Secondary Sources of Revenue 


The secondary activity of consultants and software firms was primarily 
concerned with other types of software activity (e.g., consultants do custom 
programming and custom software people do consulting, Table 40). 


Over-the-counter companies became involved with software work as a 
secondary emphasis. This suggested that the nature of this type of service 
bureau business required the continuous development of improved software 
packages aimed at enhancing service offerings. 
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Table 38 
Range of Company Revenue*™ ($000) 


LOOme 100- 250- 500- 1000- 2500- 5000- 20000 
250 500 1000 2500 5000 20000 
Consultants ae 1 eg 
Custom Software 3 0 3 0 1 = ber pucsliesn 
Standard Software i 
Raw Time 1 
Input Preparation 1 Re Tg ee ona 
OTC Processing 6 4 2 5 Raia So, ot) © i sare ae 
Remote Entry Processing 2 my 2 
Dedicated System’ Processing 2 ] £ (opal ct Ria Ng Bet et 5 5: 
Mainframe Suppliers “Tas ae 7. =o 4 tea SC gr 1 
OEM Suppliers al ee Ean ag ee a EI aE a SS 
Leasing Companies ; id a. a pee pty ee Soran 
Peripheral Hardware 2 Fe ee te ate, we Se Ke ee ae 
x wok 
For companies for which estimates are available In cases where the revenue figure is equal to one of 


the ranges. it is classified in the lower grouping 

€g.. a company with revenue of $500,000 would be 
classified in the 250-500 range rather than the 
500-1000 range 
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Table 39 
Profitability of Companies 
(at present) 


Profit Loss Break— Insuffi- Don't 
: Position Position even cient* Know 
This refers to the case where the Data 
company is new and no operating 
results are available 
Consultants 2 1 
Custom Software 4 ] 2 
Standard Software 1 
Raw Time 1 
Input Preparation 1 
OTC Processing 9 2 8 2 
Remote Processing 1 3 1 1 
Dedicated System Processing 3 a 1 
Mainframe Suppliers 4 3 
OEM Suppliers ] 1 1 
Leasing Companies 1 1 
Peripheral Hardware 1 2 
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Table 40 
Other Sources of Revenue 


Consul- Customer Standard Raw Input OG 
tation Software Appli- Time Prepara— Processing 
cation tion 
Consultants 2 
Custom Software io oe aa ] 1 
Standard Software ee 1 
Raw Time 
Input Preparation = 1 a ree rs 
OTC Processing PA, tk Teo a 9g 9 2. 7 
Remote Processing fae, a PA 2 : re am 3 
Dedicated System Processing 
Mainframe Suppliers 4 3 ] 
OEM Suppliers Sa SS 
Leasing Companies 
Peripheral Hardware a a Oe ee ee ee ae en ‘oul ae 
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Remote Mainframe OEM Lease Peripheral Operating Nothing 


Processing Supply Supply Hardware Software Else 
1 2 

1 

3 1 1 1 2 
1 2 

= =) =a eee Ale ure ee Sarr 

CSE na a i oe an: so ea 

1 
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A number of remote entry service bureaux did some over-the-counter business 
and a small number of OTC firms did some remote entry business as 
secondary sources of income. 


Hardware suppliers were involved in a number of other areas. They were the 
main contributors to operating software, systems and program consulting and 
service bureau sales. There were a number of implications. The industry was 
not composed of a group of specialized companies, each doing one specific 
task, i.e, there was substantial service overlap among the various types of 
firms. Any firm planning to enter the industry and specialize in one of these 
functional areas must recognize the potential competition as well as the 
market opportunities, given this ability to overlap segments. Any firm planning 
to enter the industry in an area of specialized application must realize that 
they have to perform functions in a number of other areas, because of the 
interrelationship. More important, specialized markets develop slowly and 
operations which are planned with the long-term objective of specialization 
may have to offer a range of services if the company is to survive in the 
short-term. 


(c) Major Company Expenditures 


Table 41 identifies the key areas of expense incurred by companies in each 
of the segments. 


Several implications of this Table are evident. A small cut in communications 
costs (considering current services) would not significantly alter the cost 
structure of remote entry service bureaux. *® Where a communications cost cut 
might have some effect is in increasing the demand for services by 
customers, thereby increasing revenues and thus creating a greater degree of 


~ This is quite different from the argument that some areas are excluded from service because of the high cost of 
communications For example. it was estimated that communications costs might represent up to 35 percent of the total cost to 
serve a customer in Saskatoon from Toronto 
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Table 41 
Nature of Company 
Expenditures* 


x 


Have indicated the major types of expenses 
incurred by different types of companies. It was 
felt that it was more important to be aware of 
the major types of expenses than to have a 
detailed description of each classification. 
because they appeared to vary from one firm to 
another even within the same segment. It was 
not possible to obtain detailed expense 
breakdown from most companies (often they did 
not have them themselves). Re policy-making, it 
is More important to be aware of expenses and 
whether a policy would increase or decrease 
them. In certain cases it was felt that 
reasonable estimates were available, these were 
given 


Major Types of Costs Incurred 


Consultants 


Salaries, overhead (e.g., project expenses, 
administrative, computer time) 


Custom Software 


Salaries (65-70%), overhead (€.g., project 
expenses, computer time) (20%) 


Standard Software 


Salaries, overhead 


Raw Time 


Salaries, computer rental or depreciation 
charges 


Input Preparation 


Salaries, keypunch rental 


OTC Processing 


Salaries (20-60%, median 40%), overhead (20-50%, 
median 20%), equipment (20-50%, median 40%), 


Remote Processing 


Salaries (systems/programming and operation) 
(30-50%), overhead (20-40%), equipment (30-60%), 
communications (10-20%) 


Dedicated System 
Processing 


Mainframe Suppliers 


Salaries, overhead, machine costs 


Overhead, cost of goods sold (40-60%). field 
engineering, marketing, education, depreciation, 
software development 


OEM Suppliers 


Overhead, marketing, hardware & software 
development 


Leasing Companies 


Overhead, depreciation on computer investment 


Peripheral Hardware 


Cost of goods sold, marketing. training. 
service 
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profitability. The result would depend on the elasticity of demand for the 
services of these customers, something which was not within the scope of 
this study, nor, as far as is known, currently available. 


Equipment costs represented the major expenditure for most service bureau 
and hardware firms. Because of this, if the customs duty imposed on 
hardware were reduced, the total costs of service bureau firms might also be 
reduced to some extent. A much more comprehensive study of tariffs would 
have to be undertaken to provide a complete answer as to the total effect of 
these costs on service bureau growth. 


(d) Nature of Investment 


Service bureau operations can be either high investment (low variable cost) or 
low investment (higher commitment to variable costs) depending on the 
strategy selected by management. Entry to the industry can be fairly easy if 
the low investment basis is used (Table 42). 


Money to finance leasing inventories was particularly important to firms 
supplying hardware. During periods where large amounts of funds were 
required for product development and before lease revenues from new 
products begin to cover the costs, large working capital resources were 
required. Thus it was possible for firms to start in software or the service 
bureau segments with limited capital resources and, once a reputation had 
been established, it was often possible to find funds for further expansion. 
Financing of leasing inventories was a very important area for hardware 
companies and skills in financial management and planning were identified as 
major requirements. 


(e) Funds Sources 


Some firms, notably service bureaux, obtained public equity financing when 
market conditions were more favourable. Given current Canadian investor 
attitudes, substantial sources of equity funds now appear to be out of the 
question. Even U.S. underwriters are taking a second look at computer 
underwritings (e.g., Consolidated Computers). If the industry can demonstrate 
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Table 42 Major Types of Investment 
Nature of Investment 


z Consultants* Working capital to finance receivables 
Typically no fixed investment is required. The 
ahs the firm are largely the people who Custom Software* Working capital to finance receivables 
wor or it 
Standard Software* Working capital to finance receivables 
Raw Time Working capital and initial machine investment 


if equipment purchased: if equipment is leased, 
only working capital 


Input Preparation Working capital mainly, as keypunches are 
basically rented 


OTC Processing Working capital and initial machine investment 
if equipment purchased: if equipment is leased, 
only working capital 


Remote Processing Same as for OTC Processing 

Dedicated System Same as for OTC Processing 

Processing 
SS eee 
Mainframe Suppliers To finance leasing inventory and working capital 


especially with new product 


OEM Suppliers Leasing inventory, working capital 
Leasing Companies Leasing inventory 
Peripheral Hardware Working capital 
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effective performance over the next three to five years. equity funds should 
again be a possibility, given favourable overall market conditions. 


Table 43 indicates three major sources of funds: parent firms, personal 
collateral and public financing. The parent firms of mainframe manufacturers 
were exclusively foreign-owned, while Canadian parent firms clustered in the 
over-the-counter and remote entry processing segments. A large number of 
the OTC firms interviewed were financed from the funds of principals and, in 
3 number of cases, growth.and new product development were beyond their 
capital resources. 


9. Nature of Production Activity in Canada 


The hardware companies were the only firms doing any manufacturing in 
Canada. Some of the U.S.-owned companies interviewed were producing 
under arrangements with the Department of Industry, Trade and Commerce. 
Currently, the hardware segment represents the only major area with a short 
job potential of any significance. 


The output (development) of software was the element which was common 
to the production activity of most segments. The implications were that 
companies with an expertise, who currently operate in one segment, can 
most easily. diversify their activities to another segment on the basis of their 
software expertise and knowledge. 


In fact, this was the process which had occurred in a number of cases (@.g.. 
Comtech, Computer Science Canada and Keydata). These were three examples 
of companies which started out as primarily software companies. As they 
grew, and found it difficult to maintain revenues on the basis of software 
only, they subsequently moved into data processing, thereby utilizing the 
software expertise which they possessed. In the same fashion, a software firm 
can diversify into the manufacture of a dedicated OEM product by designing a 
system which includes the appropriate software and data base and also 
hardware which was specifically suited for the purpose at hand. 


The Canadian Computer Supply Industry Study 


Table 44 indicates the major production activities of each segment of the 
computer supply industry in Canada. 


10. Employee Breakdown 


The largest employee category, with the exception of the OEM Suppliers and 
Input Preparation, was technical personnel. This provided some support for 
the observation that software development was the major factor, common to 
all segments of the industry (Table 45). 


A surprisingly small number of salesmen were employed in the OTC service 
segment for a business which is sales orientated. However, it should also be 
noted that the management of these firms usually performed the major sales 
role. 


The sales/personnel ratios are interesting. Leasing companies have the highest 
ratio but the nature of their business was strictly financial with no production 
activity whatever. The mainframe companies also have a very high sales/ 
personnel ratio. This was indicative of the fact that they are mainly marketing 
Organizations and do not undertake a great deal of manufacturing activity in 
Canada. 


Software firms group in the area of $16,000 to $20,000 in sales per 
employee. Input preparation firms have lower sales per employee but their 
employees on the average receive smaller salaries and are less skilled. 


Remote processing firms have higher revenues per employee than did over- 
the-counter processors. The dedicated system processors achieved a higher 
sales/personnel ratio than did multi-purpose service bureaux. It appeared 
possible to achieve more sales revenue with fewer people when the product- 
service package was concentrated on a specific area. 
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Table 43 


Primary Funds Sources 


Sources of Funds (or collateral for funds) 


Parent Parent Personal Government Public Don't 
Firm Firm in Funds of Guarantees Market in Know 
in WS. Canada** Principals Canada 
Consultants 2 1 
Custom Software 5 2 
Standard Software 1 
Raw Time ] 
Input Preparation 1 
OTC Processing 5 11 5 2 
Remote Processing aa 3 3 
Dedicated System <s 1 3 
Processing 
Mainframe Suppliers 7 
OEM Suppliers 1 1 1 1 
Leasing Companies 2 
Peripheral Hardware 1 2 
* wom 
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The parent firm may not actually provide the 
funds to the company out of their own bank 
accounts. but they will go to prospective 
financiers and arrange for or guarantee financing 


Three of the remote entry processing firms 
involved both U.S. and Canadian principals 


Table 44 
Nature of Production Activity 
in Canada 


Type of Activity 


Consultants 


Paper output by professional staff — software 
development 


Custom Software 


Paper output by professional staff — software 
development 


Standard Software 


Paper output by professional staff — software 
development 


Raw Time 


Data processing 


Input Preparation 


OTC Processing 


Remote Processing 


Dedicated System 
Processing 


Mainframe Suppliers 


OEM Suppliers 


Keypunching 


Develop software, process data 


Develop software. process data 


Develop and improve software, process data 


Develop software, manufacture in Canada 
(ves 3, no 4) 


Leasing Companies 


Manufacture in Canada (yes 2, no 1) 


No manufacturing or production activity 


Peripheral Hardware 


Import all equipment (2), manufacture in 
Canada (1). develop software 
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Table 45 


Employee Classifications 


Total Unskilled* Skilled** Office Sales Techni- Manage- Revenue 

Employed wale” ment $/Employment 
(Average per Firm Interviewed) ($000) 
Consultants 30 16.65 
Custom Software 20 DS 9 lege 9 26 1.9 19.8 
Standard Software 5 20) 
Raw Time 63 8 20. 10. O SOF 5 IS.8 
Input Preparation 63 34. 9 7 O. 6. 5). 9 
OTC Processing 41.6 Go ) 7 By 88) 2 6 1029 Sel One? 
Remote Processing OS 6.7 20.3 Aa ib. 7 BU 6.8 BD ES 
Dedicated System PRS} ot on (Sie 45) 38 i) ts! istics} Ds} 2358 
Processing 
Mainframe Suppliers 29279 O FHSY. | BES) NO) May AI 18ORG iseg lal8) 15; 
OEM Suppliers 189.3 O IS 0 35,5 D9) oO Dees S lems 4.1 
Leasing Companies 8) ks) O O PBs ] i ] 68.4 
Peripheral Hardware 2 Ome ile? DS Be fl 4 Se Hf Hell sd) 

Note: x 2K Pe 
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Items may not add to 


totals because a 


breakdown was not 


received in some cases 


Includes keypunch 
operators 


Includes computer 
operators 


Includes systems analysts 
programmers. etc 
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11. Stage of Organization’ 


The majority of companies in software and service bureau related areas were 
primarily dependent on one man for leadership and decision-making. These 
Operations were very vulnerable to larger competitors; they lacked capital, 
management skills and technical depth. A number of companies in the 
industry were divisions or subsidiaries of larger companies looking at computer 
service firms as a means for diversification (Table 46). 


This distribution of company types in Table 46 indicated the relatively 
immature state of the industry. It also indicated the potential vulnerability of 
companies in the industry. Also, it explained why, in part, there was a 
relatively small amount of product development and market analysis being 
conducted (/.e., managements are too busy with short-run operating 
problems). It helped to explain the reason for the lack of planning by many 
companies; they have little control over revenues, even to the extent of 
accurately predicting sales and income. 


12. Autonomy 


The relatively large number of autonomous custom software firms and OTC 
service bureaux indicated the process by which these companies were 
formed. It reinforced the conclusion that they were vulnerable to outside 
conditions. It also indicated, however, that this was the area of greatest 
entrepreneurial activity and risk-taking. 


The autonomous firms were free to make any decisions they wished on their 


own. Division or subsidiary organizations on the other hand move, subject in 
varying dearees, to parent company control (Table 47). 


34 
Thain. DH Stages of Corporate Development Business Quarterly (Winter 1969). pp 32-45 


Table 46 
Stages of Organization 
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Stage | Stage || Stage Ill 
Consultants ] 2: 
Custom Software 6 1 
Standard Software i 
Raw Time 1 
Input Preparation 1 
OTC Processing 14 6 1 
Remote Processing 2 4 
Dedicated System 3 1 
Processing 
Mainframe Suppliers 5) 2 
OEM Suppliers 1 2 
Leasing Companies 2 
Peripheral Hardware 3 


Table 47 
Degree of Autonomy 


Autonomous Division or 
Company Subsidiary 
Consultants 1 2 
Custom Software 7 
Standard Software 1 
Raw Time 1 
Input Preparation 1 
OTC Processing lis 6 
Remote Processing $) 3 
Dedicated System 2 D 
Processing 
Mainframe Suppliers O 7. 
OEM Suppliers ] 2 
Leasing Companies O Y) 
1 2 


Peripheral Hardware 


119 


The Canadian Computer Supply Industry Study 


13. Ownership 


U.S. ownership and control were concentrated in the hardware type of 
business, especially the hardware mainframe segment. This was the area 
where the majority of industry sales fell and where almost all of the 
significant new product development took place. 


Most of the small companies (mainly service bureaux) remained privately 
owned. Those companies requiring large capital investments were typically 
public or subsidiary operations with some foreign control. The leasing 
companies were both American-owned (Table 48). 


(a) Canadian Ownership 


Table 49 points out the conclusion implied in the previous Table, /.e., that 
American ownership does not control most of the companies in Canada; 
however, the companies which were American controlled represent over half 
of the total computer supply industry sales in Canada. 


14. Major Obstacles 


Investigation revealed that conservative user attitudes were one of the main 
impediments to the growth of custom software firms. Many users felt that the 
industry segment was unstable and lacking in resources. Other users did not 
recognize the need for services. Additional obstacles for the software 
companies included the lack of financing and general economic conditions. In 
similar fashion, the two most often mentioned hindrances to growth for OTC 
processors were user attitudes and the lack of available financing. Remote 
processors unanimously mentioned problems with communications (service, 
rates, etc.) as a further limitation to their growth. Customer resistance seemed 
secondary (most remote entry customers have computers or computer 
background). 


Mainframe suppliers perceived availability of financing and the market situation 


as major problems, while the peripheral suppliers were concerned with tariff 
policies and the lack of sufficient technical and sales personnel. 
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Table 48 
Forms of Ownership 


* 


The major owners total to more than the number 
of companies in the segment because in some 
cases there are more than one major type of 
owner 


Consultants 


Custom Software 


Standard Software 


Raw Time 


Input Preparation*™ 


OTC Processing 


Remote Processing 


Dedicated System Processing 


Mainframe Suppliers 


OEM Suppliers 


Leasing Companies 


Peripheral Hardware 


Public Public Private Manage- Non- Cana- URSy. 
Listed Un- ment Manage- dian Parent 
listed &/or ment Parent Com- 
Employ- (Finan- Com- pany 
ees ciers) pany 
A et oe ee a: 
ee ee ; : sus ieee 
oS ans, ———— 5 
1 1 '——) Se 
3 18 14 3 9 2 
3 3 2 3 3 2 
1 ralka > ee 3 1 
are - 
TS Sag 1 1 1 1 
1 1 2 
1 2 i i 1 
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Tabie 49 


Percent Canadian Ownership 


22 


None 


l= 
10 


Consultants 


Custom Software 


Standard Software 


Raw Time 


Input Preparation 


OTC Processing 


Remote Processing 


11= 
20 


21- 
30 


Bic 
40 


At 
50 


51- 
60 


61- 
70 


Dedicated System Processing 


Mainframe Suppliers 


OEM Suppliers 


im 


Leasing Companies 


Peripheral Hardware 


il 


— 


71- 
80 


81- 
90 


91- 
100 


eet as 


| | 


| ¥ | 
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These responses highlighted the fact that the Canadian user is relatively 
unsophisticated, as well as underlining the more or less universal problem of 
obtaining sufficient financial resources. They also pointed out that the most 
significant interface between communications carriers and the computer supply 
industry was through the remote entry service bureaux. It must be observed, 
however, that all companies providing a data processing service utilizing 
remote entry were concerned about equipment. If these were only isolated 
incidents, they could be written off. However, because all of those 
interviewed registered concern about communications, it must be concluded 
that it is highly likely that communications services can be significantly 
improved. Their major complaints involved, not only costs, but their ability to 
get action from Canadian carriers regarding new equipment designed to 
improve the cost effectiveness of remote entry services. 


15. Company Objectives 


The objectives of companies in all segments can only be classified as being 
very diverse. In most cases, no quantified objectives existed in the companies. 
This was particularly so in custom software and OTC processing and less so 
with the hardware mainframe companies, which, as a group, had done the 
most in terms of stating objectives. The lack of clearly defined goals was 
another indication of the immaturity of management, especially in the smaller 
software and service bureau companies. 


The evidence from respondents indicated that few have any idea of market 
size, relative market shares or market growth. Most use the commonly cited 
figures of 20 to 25 percent for growth as ‘‘target’’, but beyond this no 
meaningful objectives are evident — mainframe companies excepted. 


16. Appropriate Government Role 


There was not much consensus of opinion in this area. A number of 
companies (fourteen) mentioned that a minimal regulation approach by 
government would be desirable. 


The majority (eleven) of OTC service bureaux wanted the government to 
prevent unfair competition in the industry by restricting government 
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departments, universities, Common carriers and banks from entering the 
industry. This was interesting because only one OTC processor mentioned 
unfair competition as an obstacle to growth or potential growth. The service 
bureau segment seems to support regulation of these groups as a matter of 
principle and/or because of the potential threat of long-term competition, but 
not because they fear it in the short-term. 


In the opposite vein, while remote processors had pointed to the common 
carriers as obstacles to their growth, only one indicated that government 
regulation was the appropriate avenue for solving the problem. A number of 
OTC service bureaux (seven) indicated that they felt the communications 
carriers should be encouraged to offer better service. Most remote service 
bureau people felt they could do better by negotiating directly with the 
carriers than by encouraging government to intervene on their behalf. The 
OTC processors felt that someone else should lead the fight for improved 
communications, possibly because they have insufficient resources or lack 
sufficient consensus of opinion to attack the problem themselves. 


124 


vel 


‘sanbejje 

AS ap UOSde} 2] ANS P4odde,p 34}JaW as JUaANad au s}I,Nb adjed a1o9Ua NO apijos zasse sed 
js9,U asalnueUl} UO!JeEN}IS Ana] anb adsed 3439-jnad ‘wou sna] Ua Yequwiod aj JauU|aWW JUaAIOP 
$ajjne,p anb ‘a4jes}U09 ne ‘jUasUad 1994IP 19e]U09 Jed sadiAJas ap $a4jUIad ap sjUe}IO;dx~a 
S97] “UBLUAUJBANOD Np UOljUaAJa}U! BUN,Nb 4a4j49,p snjd jlesne saj}aI90s sad ap saidne 
yed Ana| ap aydsewap aun nb jUaI0I9 sinajeulpsoagja} Jed sadiAsas ap saijUad sap Jiednjd 
B7] ‘sadiAsas sina) abeyuerep JaubiOs e saaliAul jUa!Os SUO!}eEDIUNWWLUOII}a} Bp sajuUe}O|dxa 
$9}9190s saj anb JUa}eYNOs (19a41P 19e}U0D Jed) siaiUUOde} Jdag ‘aLUa|qod 39 aipnosal 
ap UsAOW aWWOD UO!}e}UaWAa|ba4 aUN e ajqeJOAeJ BLIP }sa,$ ajnas auN ‘jUaWaddojanap 
Ina] &@ Sajoeysqo saj wed UO!}ed!UNWWODa]a} ap $a}Ue}0/dx~a $a}9190s saj QUOI} 

-UdW JUa!e S1NI}JeUIPJO9]9} Jed Sad!AJas ap $34j]Uad ap sjUe}O|dx~a saj anb ualgq ‘asoddo | VY 


‘yep 

-9WUUI,| SURP UOU Sie ‘UIELUIO] 4JUaAe UN SUeP $}Ud1INDUOD $ad 4a}UaS91da4 JUa!eINOd anb 
adeuaw e| ap ajules9 Jed no adiouiid sed ayoiewW Np UO!}II13s9J e] JaSIIOAe} ajqLUas ayoUeIG 
-SNOS 9}}99 "UOIsUedx~a LOS e sajoe}sqoO saj |Wed ajeAOj|ap adUasINDUOD eB] BUUOIJUBW WeAe 
sasiidaijua sad ap ajnas aun ‘JUaWaAsNalIND zass\y ‘anbijew4ojul,| ap ayosew aj ins 
sanbueq sap ja UO!}EOIUNWLWOD9|a} ap $a}Ue}IO|dx~a $9a}a190s sap ‘sa}ISJaAIUN Sap ‘sasa}SIUILU 
sap 9}1A1]9e,| }Ua}UaSa1da4 anb anpul aduasiNoUOD e| 41UaAdId INOd aje}UaWaUIaANOH 
UOI}JUBAJIJU! BUN JUDTEYNOS D9JIP 19e]UOD Jed sadiAsas ap sasiidaijua sap (LL) aj4ofew eF 


SaNbiZULJOJUI S9DIAJVS 32 S}INPOId sap a4njzIUsINOY e] Bp 4N|}99s 37 


A 


"sa;PWIUIW Ssasle}Uawa|bas suoi}sodsip ap uol}dope,| e sajqesoney 
jualesas (pl) saluBedwioo ap aiquou ulej199 UF) “a11e} 2419,P U!O] 3S8 aywUUeUN | ‘yalns 390 


JUBWAUJBANODH Np 3/01 97 “OL 


"SunajeUulpsO,p Sinajon4jsuood 

sap ‘suojada a] snou ‘uoldaoxa,| e ‘sajqejen sy1399/qo saijne,p s10Ae sed JUajquuas au S|! 
siew ‘QOL ‘d GZ & OZ AP Sa]D JUaWAUNWLWOD adUeSS!O1D AP XNe} Sa| B1pUls}1e e WUASIA jued 
-njd eq ‘Wuadnoso A sj!,nb aoejd e] ap NO aduess!oio es ap ‘adueVOdUWU! LOS ap ‘gYydIeW Np 
uO!}OU aupuloWW ej }UO S}UepUOda, ap nad ualq anb JUaNbipul sijj!endaJ sabeubiowsa} saq 


"uode} e JUBWA}!C1} 8p 

1a saluawiwesboJd ap sastidasjuea sajijed sap 3jjad9 JUaWLUe}OU ‘UO!}D9JIP e| ap a}lIN}ewWW! | 
ap uOl}e]sajiueW a4jNe BUN jsa SIUIJaP AIG SINq ap aoUasge,7 *s4!1198/qO,p UO!Te;NWIO} 

e| suep 11} dnooneaq UO ‘sadno.i6 awWOd ‘INb sinaj}eulpsO,p SinajoN4}sUuOod Sap !N|I9 

suep sulow dnooneagq siew ‘1994IP 10e}UOD Jed SadIAJas ap ja Saasl|eNplAIpU! sauawuesboid 
ap sasiidaijua sap seo 9] suep Jaljnaiqied Ua alji4aA as ej9D “saisyUeND sy!j9a/qo,p sed jUuo,U 
saiubeduwod saj ‘seo sap yednid e| sueq ‘ajaluen apuesb aun jUajUasaid sj!,Nb sa, ‘sayouesq 
$8] $8]N0O} ap sasiidaijua $a} JUaAINSANOd anb s}1]9afqo sap asip assind uO,Nb sulow ay 


saiubedwioo sap sjij9afqo say “GL 


*‘JUIWI}I4}9]9} AP S8diAsas sap 

9119e9144a-1NOD uOdded a} JaJO1alue assind Inb neaAnou jUaWadinba,p uOoljesij!3N,| “seUUsIP 
-RUBD SAa]UL]IO|Gxa $9}9190S Sap ‘4U9}IQO,P 9}/NIIJJIP e] e Issne slew ‘s}4e} xNe JUBLUa[Nas 
UOU 3124} UO Sagi}siBaiua SajUle|d Sa] “UO!EDIUNWW0D9]9} AP SadIAJas xNe SagjOdde a9 
jUaleLuNod sajqisuas suO!}esO!jaWe sap anb a1!019 e ajiod pieba 190 e s}uepuOoda Sap a}! 
-jueun,] “4a10UB! sa} $a}4a9 }1e41UNOd UO ‘sajOs! sjUapPIOU!_p zlessiBe,s |1,S “UOI}eD!UNWIWWOSD 
-9|9] ap jal4ajew Np sipulejd as e jUO sasiidasjUa sad $ajzNo} ‘4Q “JUaWA}!e4}9|9} ap sasiid 
-.4]Ua Sa| Jed aanyijsuod jsa anbiyewW4OJU! 41N|YDas a] Ja UO!ED!IUNWW0D9/9} ap sa}ue}!0|dxa 
$919190S $a] 34jUa abueYydd,p auoz ajedioulsd e| anb jUuawajebs Juajjaddes sajjQ “xne} 

-1deo ap uol}Ua}qoO,| asod anb jasuaniun said nad e awajqoid aj 41} 10ssa4 JUO} Ja 9491}eW 

e] ua auejoid jei9uab Ua jsa UaIPeUed INajesI|I3IN,| anb yey aj JUaUBIjNOs sasuoda. sad 


“*XNe1d4UWUWWOD 
19 sanbiuyoa} $}iJ99jJa Sap sduUeSIZyNSUI,| Ja Saseyiie} sanbiz1;Od saj yOyN|d Juanboaul 


SENDNCWIOJU! S8dIAJS 3a S}INDOId Sap aiNzIUANOY e] Bp 4n|j9as 97 


ZA) 


sanbisaudiied 
c L S]ela1eI\ 


L L —|lq-31pas9 e UoNe907 
saseiixne 
L L L sjalajeyy 


L 9 sinaJeuIpiC, 
asije1sads auuaysAs 

b Jed juaway}ies, 

sina}euIpso 

=9191 

v L L Jed saainias 

19a41p 19e}U09 

L SL L L Jed sadinsias 
saauuop 

L ap uonesedaig 


L aulyoew-sdua } 
$aas!|PW4OU 
L saiJeuwesboig 


sagsijenpiAipul 


Me saliauiwesBOsg 
€ uoiejzjnsuog 
sed 
yUAaNeS % OOL % 06 % 08 % OL % 09 % OG % OV % OF % OS %Ov 
aN ey ats =| Ge = 9 ==, aa, aS EG =i hlt —L 9unony 


S9YDULIG-SNOS Sa} UOj—asS 
auuaipeued ajatidolg 


6p Neaqe | 


Lél 


*saile}a!idojidoo ap 

seo suieyiao suep 116e |S |! 
deo ‘sasisdesjua sap injao e 
Anaiigdns jsa sastei9!idoid 
xnediouiid sap aiquiou ay 


L 

c 

L 

L 

c 

c 
auledisawe 
913190S 
eun,p 
g1aiidoid 
a1NO} ua 
ayeti4 


L 

L 

€ 

6 

L 

c 
auuaipeueod 
919190S 
aun,p 
ajatidoid 
a}NO} ua 
ayer 


L L c L 
L L 
L L L 
ii 
tS, S L 
€ A € € 
€ vl SL S 
L L 
L 
L L 
L Z 
L € 
jauuos 
-4ad np 
uoledion 
-Jed sues 
no 9ane asinog 
spuo} uO1} 0941p $99}09 ua 
ap e| ap saad uou $99]09 
sanaljieg alaludolg xnezides SUOI]OY suonoy 


sanbisaydisad sjaisayey\ 
!2Q-11P949 @ UO!ZE907} 
saieijixne sjaaley 


sina}eUuIpiO 


asijeioads awaysAs sed yuawazies | 
sina}eUulps10aja} 1ed saoiAsag 


19a11P }9e}U09 Jed sadInias 


,S99UUOP ap UONeIedalg 


aulyoeu-sdua | 


SaasijeWUIOU SaliawWweibO1g 


SdaSI|ENPIAIPUI saluawiWeIBOI 


uolje}|nsuoDd 


Sayoues-snOs sa| UOj~as 
uoljedioijied ja ajyaldoig 


Sb neaqe | 


O2L 


sanbijaydiiad sjaiia}ew ap sunassiusnoy sa] anb sioje ‘sanes6 sauiajqoid sap awWwO0d aud 
ABW NP 1e}a,| 18 JUBWADUCUIY aP saIjNdI4JIP Sa] JUaJAPISUOD SiNa}eUIP4JO,p SinassiusNO} seq 


‘(anbiyewojut | 

2 S9I}IU! JUOS NO SiNa}euIpsO,p JUasOdsip 19-xna0 ap Yednjd e|) s}Ual|d sap aduejsisas ej e 
d4/epuodsas aduUe}JOdWI! aUN JUaYyoeVNe s}j “ATA IN|] e Ulasy UN Issne Ua!es}aW INb ("932 
“S$l42} ‘SODIAJAS) SUO!JEIIUNWUILUOD9]9} $9] SUEP S9]]{NIIJJIP ap Jeya JUOJ SinajeuIps0aja} sed 
S9DIAJS BP $91]UBD Ap S}Ue}IO/AXx—a saj sNO} “Da4IP JDe}UOD Jed SadIAJas ap $a4}Uad sap Ua 
-addojangp ne saneijua sap jueja awWWOD saanboau! jUaUWaNba.s JUOS xnelIdeo ap alunuad 
2] 19 SINsjesijiin sap apnyije,| ‘awaW aq ‘sasiidasjUa $ad ap JOsSsa_| e snjd ap sajaeisqo 

Sap JUassasp anbiWouods a4njoUO[UOD e| Ja XNeIded ap alinuad e7] ‘sadiAsas sas ap 

aUI|!1N,| Sed 1UaIOA aU SasjNe,q ‘sadiNnOssas ap anbsew ja ajqeysul 1Sa9 ayDUeIG-snos 9a}1a0 anb 
}UaSIP Sunajesiji3n xnaiquuou aq ‘saljawwesbojd ap sasiidasjua sap uoIsuedxa,| e sajoe}sqo 
xnedioulid sap un 3139 3)9}UAa!}9 e| ap ad14}eAJaSUOD ApNi}e,| anb ajangi e aanbuaq 


uoisuedxa | e sajoejsqo xnedisuig “pL 


‘epeuey ne anbijewsojul inajoas 

Np s91UaA sap jeqoj6 asjjiyo aj suep aio ej ap snjd 4nod jUepuadas jUasNB14 yUOs a} 

IND sajjaD “suledi4awe $}94a]U! Sap Jed saajO41]UO09 sed JUOS aU SaUUaIpeUeD saiuBedWO9 sap 
yednid e| anb ‘juapaogid neajqe} aj Wesabbns aj auWOd ‘ain|aUOD ap Jawad Gp Nea|qe} eq 


auUalpeUueD BJAIIdOlg (e 


‘(8p neajqet) 

uledisawue jejided e xnap sano} 1UOS }1eq-1IPasD e UO!}E9O| ap saiuBedwiOd saq “uOoljed 
-191yued Ua NO a}alIdOJd 31N0} Ua SasabUeIa $9191I90S Bp Sajel|lf Sap WOS ‘suO!}Oe Jed $a}a190s 
S8P JIOS JUOS JULLIOALUI! JUALWASSIISABAU! UN INS BPUOJ aS UOI}e}I0/dx~a,| JUOP saluBedw0D 

$9] “8aAlid BiNawWap (UOdSe} e JUaWA}Ie1}) SasiidasjUa Sajijed sap Yednjd ej ap aqalidoid e4 


“sjinpoid xneaAnou ap ajqejou Juawed 
-dojanap 1NO} anjdajja inb 1a snajoas np sajzUuaA sap UOIJIOdOId ao} snjd e| a4jsiBasua inb 
ayouesg 2}}99 Issne jsa,d ‘Sued Jae 3)041}U09 aj 18 83914dONd e| JUa1]UBDUOD as anb ‘sinaz 


-PUIPJO,P SINaJINAJSUOD Sa] ZaYD JUBWAJAI|NOIIed snjd ja ‘JalsajeEWW NP 4najoas a] suep 3sa,9 


uoledidijied ja ajyatudoig “EL 


SanbijeuUUOjUl SadIAJVS 1a SJINDOJ sap asnjIUsNOY e] ap 4najo—as a7 


6LL 


Sajet|ly 
NO sUuOIsIAIG 


Gl 


sawouoj}ne 
sa1uBedwod 


sanbisaydisad sjaiiaie|\y 
J!2G-11pe49 e UONeD07 

SaNeIIxne sjaisaze|/| 

sanayeulpioO 

asijeioads awaysAs sed UaWazIes | 
sunajyeuipsoaja} sed saainias 
}9941P }9e}U0D Jed SadIAIaS 


saauUOp ap UO!}e1eda|aig 


aulyoeuw-sduwa | 
saasijeW4OU saijauuWesBO1g 
SaaSIjENPIAIPU! SalsaULUeIBOIg 


uol}e};NsuOD 


sayouesg-snos $a} UO|as 
sasiidasjua sap 1n1e1S 


Ly neaiqe. 


BLL 


cS sanbiaydiiad sjaiajey\y 
c !€Q-31P949 e UO!ZB907 
Z l saselixne sjaazeyy 
c G sunayeulpiO 
l € asijeinads awaysAs sed yuawayzies | 
v Z sinajeulpsoagja} sed Sad!iNias 
L 9 vl }994IP }9€}UOD Jed SadIAsas 
L saauUOop ap uoesedaig 
L aulyoeus-sduua | 
l saasijeUOU SaliawWuWe1HO1g 
l 9 saasijJENPIAIPU! SalyaUWeIHOIg 
Zz L uone}jnsuoD S9yYDUCIG-SNOS $a] UO|asS 
sasiidaijua sap 
eee Saas nee jUuawaddo|janap ap sapeis 


aUWUaISIOI | awaixneg JOIW9S 9p Nesjqel 


LLL 


"(Gp-ze “dd ‘GQ96L Janty ‘Ajsalseng ssauisng) ‘yuawdojanag ajesodsog 4o sabers “HG ‘uleyt NON. 


‘(Zy Me3|qei) 4aW 939190s e| ap 
aibas e| e ‘suanip sasbap sap e ‘saijja[nsse ]UOS sajel|l} SAP NO SUOISIAIP Sap anb jUOs au INb 
$8||9D “UaJISAP Sajja,nb suOIsi9ap Sa] $81NO} a4pUasd ap Saiql| JUOS S2@WOUO} Ne $aja!I90s sa] 


‘sanbsi4 ap snjd 

8] 8J40dWOd Inb Ja aAljeljIU!,p snjd a] apUeWWAp INb 9azIAI]9e,p aUIeWOp aj 1sa,9 anb ‘sio} 
-9}NO} ‘issne anbipul || ~ADUaIINDUOD e] e Bde} VYIGeJaUjNA JNA] 9WIJUOD |! 19 UOI}NIIJSUOD 
Jnaj e apisaid jUO Inb sadue}sUOdIID Sap aap! BUN BUUOP JAJIIP 19e}UOD Jed SadIAJaS ap Saas 
-IJENPIAIPU! SalialUWeJHOId ap saLUOUO}jNe sasiidasjUa,p JUeLIOdW! JUBWAAI}e]94 BAqUIOU aq 


sasiidajjua sap 1nje1g “ZL 


"SNUDADA SANA] 18 $9LUBA AP SasjJIYD SIN|}] JUBYONO} Sasnalias SUOISIAIIC 

ap auie} JUaANAd au sajja,nb ‘snuanas Sina] Ns 3[9043U00 ap nad Is JUO Saja ‘/sa1uBedwod 
sasnasiQquiOU ap suep UO!}edIjiUe|d ap adUASe,| apPUaIGWOD e JUaWajeba apie neajqe} 

84 ‘(UOILe}I0|dxa_,p szeIpawiLu! sawajqoid sap sed aadno90aI1d dos} UO!Da1IP) aydseW 

ap sapnje xne 3a sjinpoid xneaanou ap jUIOd ne asi ej e SasDeSUOD 9}a JUAIe SUIOJJa_p nad 
jUaWAA!}e|94 anb ‘aijsed ua sulow np ‘anbijdxa |! 1a sa1ubedwiod saulejsad ap alijiqesaujNA 
2] 841NO Ud aJaAaJ || “ANaJDaS Np auNal JUaWAAI}eja41 a4ajOeIeD a] ANIOSSa4 We} Op Neajqe} aq 


‘(Qp neajqei) suoijesado 

S1Nd| JAIfISJBAID ap UBAOLW UN sanbi}eEWOJU! SadIAJAS Sa} SUeP JUBANOI} IND sa}UeyOdu! 
snjd saiubedwod ap sajeijiy $a} NO SUOISIAIP Sap ‘jIe} Ud ‘JUOS sajUBedWODd $ajijead ap aiquuoU 
uog Uf ‘salpuOojoudde sanbiuyda} saduessieuUOD ap ja UO!}sab ap a4aizeW Ua 9dUa}ad WOO 
‘ap ‘xnejideo ap juanbuew sajja Jed ‘sajqesaujNA JUaLWaWa41xX9 PUA $a] sa1uUBedWOod sapuesb 
S8P BDUIIINDUOD e] “SUOISIDVP AP aslid Aap ja UOIJDAIIP ap SUOIJOUOJ Sap aWWWOY jNas 

UN e 1Ua}}9aWA UA s UOSe} e JUBLWALIe1}] Ap 1a SaliauUWWeIHOId ap Sasiidasjua sap ajuofew ey 


pcSeSludaujua sap jyuawWaddojanap ap apeis “LL 


SONDIVEWIOJUI SAdIAJVS 19 SINPOJd sap asnjziUANOY e| ap Anajaas a7 


"seo suleysa9. 


SUEP 31U4NOJ aja sed 
& SNOU 4U $}119a}4a sap 


OLL 


249}99 1a UO1}2|12UBA e| 42D BUUO|OO 
‘sunawwesboud 949/340 e| ap sarjyiyo 
‘SaluaysAs Siuduwuoo sasiiduuoo xne JUsluadlessadau 
ap saysAjeuy sinajyesado S8D1JIEIOJIag sed }Uapuodsai09 au 
KRK ras 2 xNe€}1O} saq : anbieway 
ety LaG L's L'v jis Se A L'0Z sanbuayduad sjauayey\y 
v'89 O'L O'L O'L g‘Z ) 0) G‘g [!q-21P949 e UOI}e9079 
L’v G’9L G’EG 0'S9 G’Gg O’es 0 e681 SONEIIXNE sjaliazey| 
G’9S 6'EL 6081 L'Sp 0'EZ L'9Z 6) 6'76Z S4N3}EUIPIO 
8'€% ic Sour gL S‘E G‘9 cic G'8Z_ asije1sads awaysAs sed yuawayier) 
8'7Z 89 BLE Lvl L’vl £02 L'9 L'€6 Sinajeulpsoajay Jed sadimasg 
pas SL ee ee ee a a EE ee ee eee 
Z'6L LS 6'OL 9'Z eg L'6 0'6 9'LY 9941p 19e}U09 Jed sadinias 
a a re eee eee ee , ee 
0'6 0’S 0'9 ) O'L 0'6 O've €9 S@9UUOP ap uONeIedaig 
ata ae as SS Ce eS ee eee eee eee 
6'SL 0'S 0’0E 6) 0'OL 0'0Z 0's €9 eulysew-sdwa | 
Se ge a eee (a ee ee) See ees 
0’0z C S989S!/BW4OU saliauiweibo1g 
=. 9 SS eee Se ee a a ee ee 
8’6L 6'L 971 60 b'L 6'0 6'Z 0c S@QSIJENPIAIPU! salJauiweBO1g 
G9’9OL oe uone}jnsuog 
(O00$) (a960149}U! 
jauuosiad xneaing saAojdwa,p aul} Jed uaAOW aiquiony) 
— ($) sajuan x SUSIDIU ap x ¥S9S! | x S9Sl elo JE}O} 
yoddey sauped -Ydo | sinapua/, saAo|dw5 -e198dsS -ads uoN dIQUOK\| 


sayouesq-snos sa} uojas 
j@UUOSJad-Sa} USA 
14Odded ja sj11990445 


Gp neajqe 


Slt 


a 


saliauwesboid ap uoljzesijegs 


‘(L) epeueg ne uoleoiiges ‘(Z) jalugzew aj 3NO} ap uolewoduy sanbiugydisad sjaiia3ey\ 
Roane eee tee ee ee eee 
aAljONposd gUIAI}0e,P NO UO!ZONpOJd ap seq j!@q-11pa4s9 @ UOI}EI07 


nn 


(, uou ‘Zz INO) epeued ne uoleoiige4 sauelpixne sjatigiey 


8 


(p uou ‘¢ Ino) 


epeued ne uoljeodiiqey ‘satiawwesboid ap uoljesijeay sina eUulpsCy 

saguUOp ap 
Juaway}ies} ‘salwauiesGO1d ap UO!}eIO! ge Ja UO!eESI|eay gsijeloads awaisAs sed JUaWAazIE4 | 
SaguUOp ap juawa}lel} ‘Saluawwes6O1d ap UuOl}esIjeay sinajyeulpsog|9} Jed SsadiAsas 
0 EE ee ae ee ae 2 ee ee ee 
SaQgUUOP ap JUaWa}IeJ} ‘saliauWweibO1d ap uOo!esijeay JDa4IP 19e}UO0D Jed Sad1AJaS 
enna Pe Pk Paes SO Fe OS ee ee ee 
UOI}EIOJIIY saguuop ap uoljesedgig 
pete et ee ee ee 
sagUUOp ap jUuaWwa}Ies | aulyoew-sdwa | 


saluauuweiboid ap uoljesijeas — saysijelogds 

sap Jed ’ea}a9 Ja ‘sautwesbosd ‘syioddes ap uoioep9y sagsijeWsou saliauuesbO1g 

let ws Ve ES Se Se ee ee ae ee ee eS 
saliauiwesiboid ap uoljesijeas — sajsijeloads 

sap ued “esa}99 ja ‘sauweiboid ‘sjioddes ap uoioepsy sagsi|ENpIAIPUl SalsauUWeIBO14 


salialuwesbojid ap uoljesijeas — saysijeioeds 
$a| Jed ‘e/aja9 Ja ‘sauiwesHO1d ‘sysoddes ap uolDep|aYy uojje}|;Nsuod 


saydueig-snos sa] UOJas epeued 
ne aaijonposd a}iAi}0e,| ap ainjeny 


py neaiqet 


en eee ee 


“sauualpeued ja saulediiguue xnejIdeo 
3P S9D4NOs sap 1UO SinajeUuIp4O 
-3|93 4ed sadifuas ap sasiidasjua sioiy 


ee 


rr i ee 


“sPUOJ AP Sunajjieq sjanyuang xne 
uoljneo es esauuOp siew ‘ajeriy 
es @ xnejideo saj Juawaslessaogu 
sed WU4NOY aU asQW 9}9190s e7 


—— 


_ 


Pa. Oa Se ig ee oe ee 


cr ec ee ee I fe mes) | Sa, © | ee F 


TS SS ee 


ie a mm saammaaeae caeic a e  ee e e ee e 


a ee ee eee ee eee 


a a I ee ee eee eee ee 


sed 
jyuanes 


eN 


xnejideo 
sap 
uaipeueo 
ayoiel/| 


s,ueabiiip 

sojeyuaw sap 
-aUJaAnNob saidoid 
Sal}Uesed xnejzidey 


~xepeuey ne 
a4au 
919190 


*« M-3 xne 
349W 
919190 


VIL 


sanbisaydiiad sjaualey| 


!2q-11p949 @ UONe907 


saselixne sjaiialeyy 


SiNI}OUIPIO 


asijeioads 
awatlsAs sed Juawajies | 


sunajeuipsoaja} sed saoimias 


}9941P 19e}UO09 Jed sadiniag 


SaguuOop ap uOol}eledaig 


aulyoew-sduwa | 


S89SIjEWWIOU SaliawUeIBOI1g 


SaasiJeENPIAIpU! SaldauWeIBO1g 


uoije};nsuoD 


S8YDULIG-SNOS $a} UOJaS 
xnejideo ap sadinos 


ep neaqe | 


Ell 


‘yaljnoiqzied aulewop UN jUassasg Ul 

$143}JO SAdIAJaS $9] aNbsso| aupuloW jauUOSJad UN Dare sagna|a SN|d S9}UAA sap 49s||e9J 

ap ajqissod ajquuas || “syuajenAjod sia!uuodey sap Injao e snaligdns jsa asijeloads auuaysAs 
jyed JUaWAaLIe ap $94]UBD Sap INJaD “JadIP JOe}UOD Jed Sad!AJas ap $34}UI9 Sap IN|ao anb 
anala snjd jsa sinayeUuipsoa|9} Jed sadiAsas ap sasiidaijua sap jauUosiad-sajuan Yioddel ay 


“aulessao9U SUIOW UOl}es!|eI9ads e| Ja SaAa|a SUIOLWW ‘guuaAow ua ‘juUO0s A sauie|es 
sa] slew ‘saauUOp ap uOlesedaid e suep ajqie} snjd ysa yioddes aq ‘aAojdwa sed OOO 0Z$ 2 
000 OL$ aP a1Ps0,| ap }sa salsawWesbojd ap sinass|usno} sap jauuosjad-sajuan Yioddel a4 


‘ajqeabijGau }sa ajjaluysnpul juaWasdoid ayAiqoe,| JUOP UO!}eS!|e1D18W 

-WO9 ap sasiida.ijua,p juawal|a!juassa 116e,s |1,nb ainjouod Ua a4jg-Inad Weipnes || “9A2I9 
$8.41 jaUUOSJad-sa}UaA JAOddes UN JUaWa|eba JUO SiNa}eUIP4O,P $1N3J9N4AYSUOD sa] “UO!ONP 
-oid auNone 91 JOdWOD aU ja ajeIdIaLUWWOD JUBWA}I1N}S Sa ALIAIIOe Ng] sie ‘aAaja snd a} 
yoddes aj UO UOI}e90} ap saiuBedwod sa ‘s}Uesse49}U! JUOS |aUUOSJad-sa}UBA syioddei saq 


‘sasiidoujua Sap UOI}OaIIP e| Jed aauaW JUaWA||aNTqey 3sa ajeldja@WWOD UO! || 
anb juepuadad jajaddes as Op UG “sunapuan ap ajqiey JusWAA!Ie]a4 asquiOU UN JUalo|dwa 
‘g]UAA B| INS 9axe JULLINOM jsa a}IAI}Oe,| JUOP ‘JOa1IP JDe]UOD Jed ad1A4as Bp $94}U9d S27] 


‘(Gp Neajqe}) sayouesg-snos saj $91NO} e UNWWOD 1N|a}eUlWOUEP a] 8NI1}SUOS alae sod 
2] ajjanbe| uojas UOIeAJasqo,| JaLWAIJUOI e PUA} ejaD “xNaiquou snjid aj adno4Jb a] anj3jsu0d 
anbiuyda} jauUOsiad a] ‘saguUOp ap UO!}eJedaJd ap sadiAsas Sa] 19 “WW “| “J SA] Hed e si 


Sjl}IVJJa Sap UOI}ISOdWOD ‘OL 


“epeuey ne anbijew4ojul 1nayoas 
Np ayouesg-snos anbeyp ap sanijonpoid sayiaijoe sajedioutid saj angjas pp Nes|qe} a] 


SENHIPEWAOJUL S9DIAJVS 19 SJINPOId sap ainjzIUINO} ey AP 4Na\Des 94 


cll 


‘s4a1/Nd!UWed sulosaq sap e a3depe juawiajeldads jal i9}ewW UN ‘saguUOp ap saseq $3 19 
sewiues6o4d sa} a43no ‘jUeLJOdWOD alwaysAs UN JUeAIDU0D UA sasi|elzads saseljixne sjaiwa}ew 
Op UO!eO! qe} 2] & alIAJOe UOS d4pUaja Inad al JawWwesHold ap asiidasjua aun ‘uodey awa 
2] 8q ‘sasinboe saduessieuuod s9j 114010 e isule JUe}JaW ‘SeaUUOP ap JUaWaTIes Ne d}IAIOe 
AN8| NpUad9 UO sajja ‘al JaUWeIGOsd e| e JUe}IWI| as UA SatTeyye,p SasjJIY4O suns] sJUayUIeEW 

8P Al!91J4IP 9AN04} Ja Ipuei6 UO sajja,nb aunsaw Vy ‘alsawiWesHOJd ej suep see saJa1U 

“84d sinaj 1124 JU INb sajg!00s ap sajdwiaxa $10.4 eB] JUOS aD “(e2epAay 19 epeuey anuals 
4ajNdWOJ “Yy9a1WIOD ‘a\duiaxa Jed) sed ap asquiou uog suep assed jsa,$ Inb a9 yey ua ysa,9 


“aUIeEWOp asjne UN e a}IAI}Oe Ina} 

84puai9 JUaUas!e JUsANAd ‘aaUUOP aYyoUeIG-snos auN SUep JUaJANAD INb ja ‘aluauiWeiBo1d 

ap a4aijzeW Ud sanbiuYyda} saduessieuUod sap JUepassod salubedwWOd saj ‘1ajja Uy "sayoueiq 
“snos sap Wednjd e| e auNWWOD anljonpoid 911A1}9e,| 1s9 salsauWWesBOsd ap UO!lesI}ea4 C7 


‘“aouejsoduwu! anbjanb ap 1ojdwa,p jaijua1od un Jajuasaid e 

BINS e] 1s9 jalJg}eW Np syouedg e| ‘JUaWajjanjoy “edsJawWWOD Np ja alsjsnpuy,| ap 349}S1UIW 
8] DBAB SP41099L,P NIA9A UA 9}IAI]De IN|] JUaIIEXa SaUledI Jae $9}aI90S ap Sajel|ij SaUIey 

“48D “epeued ne “uol}eo! ge} ap Sasiidasjua sajnas sa] 1UOS sjalia}eLU ap SunassiUINO} sq 


epeued ne aaionpodd 9101108, 7 “¢ 


‘syinpojd xneaanou ap juawaddojanap aj 1a UOIsuedxa 

4na| 4ainsse inod sed ap aiquuou suep sajuesijjnsu! $ajja-JUOS sasaldUeUI) SAed1NOSsaJ 

saj Issn “sjueabi4ip sina] sed sgoueuls JUOS aiquuoU UOg UN ‘j9a1Ip J9e]UOD Jed sadiAJas 

8p Sa4}UID So] |W, “SiNa}eUIpP4sOI]a} Jed 3a JD94IP 19e}UOD Jed adIAJas NP sayouesG-sNoOs soy 
SUBP JUBUUO}UBD aS SauUaIpPeUed Sasa $9}9190s saj anb sioje ‘Jabuesja jeyIded e sa3n0} JUOS 
SINIJEUIPJO,P $4N9IDNIISUOD SBP SA49LU $9}9I9OS $9] “$91}1} ABP SUOISSILUA Sa] 1a SajjauUOSad 
SUO!}NED Sa} ‘sa1aW $919!90Ss Saj : xNeLIded ap sadinos sapuesb S101] anbipul Ep neajqel a7 


"JUBLWUBDULU!} BP BWIO} 9}}99 e NeaAnou 

8p 414N0Da4 ap ajqissod ajnop sues jieJas |! ‘sajqesOney ssoje JUB!e}a ayueW Np sajes 
-9Ua6 suO!}IpUOd sa] anb ja sue G NO ¢€ 191,p awsiweuUAp ap snjd ap aanaid jesie} Ja!usap 
89 IS *(S4aindwiod pajepljosugy e| ‘aj|dwaxa Jed) anbiyewsojul inayoas np suoissiwa 


SaNbijewOjul SadiAsas 19 s}INPOsd sap asnyiUsNO} e] ap 1nazo~as a7 


LLL 


juawajnos ap spuo4 


sanbiigydisgd sjaiigie|\ 


sjalugzewW ap o4ed np juawaoueUl4 


[WEq-11pg49 B UO!}e907 


juawajnos 
ap Spuco} ‘UO!}E90| aP jalug}eWW Np }UaWaouUeU! 4 


sautelpixne sjatugiel 


é sjalugzew 
xneannou ap 116e,s |!,nbss0] JUaWIWe}OU ‘JUaWAa|NOs 
ap spuoy Ja UO!}JEDO] ap jaligzewW Np JUsWadUeU! 


sunajyeulpsoO 


yasIp 
j9e}U09 Jed adIAJas aj 1NOd anb sjUaWassi}sSaAUl SAW 


asijeingds atuagisAs sed JUaWwa}es | 


asp 
j9e}U09 Jed adiAJas aj 1NOd anb s}UaWassi}saAuU! saa 


$ina}eUulps09|9} Jed $8dIAJaS 


juawajno4s 
ap spuoy ‘jJUaWaI {Ne ‘ JUaAadINba,| a1gYyde asiidas}ua,| Is 
Sjala}eWW Ua [eIJIU! JUILUASSI}SEAU! Ja JUBLUB|NOJ ap Spud 


JOasIP J9e}UOD Jed sadIAsaS 


ano} JUaWAJIeUIPJO Isa 
uolesojied ap jaiia}ew aj anbsind yUawWajnos ap spuo4 


saguUuop ap uol}eiedgig 


ano] d| ajja is JUaWalNas JUaWAajNOJ ap 
SPUO} ‘ jalsa}eW UOS ajayse astidasjUa,| Is JuaWadinbs,p 
suaiq Ua Jel}IU! JUBWASSI]SAAU! Ja JUBLUAa/NOJ ap SPUD 4 


aulyoeu-sdwe | 


HOAGIAs E SA}dWOD saj JadUeUI} INOd JUaWAa|NO4 ap spud 


,SO9SI|PWIOU SalJauuWesJ6O1dg 


4IOAGI91 & SAa}dWOD saj JaDUeUI} INOd JUBWajNO1 ap spuoy 


, S89SIJENPIAIPU! SaliaWUWeIHO1g 


4IOAGD9 E Sa}dWOD saj JadQUeUIY INOd JUBaWA|NOI ap spuo0y 


,UOITey|NsSUOD 


"yrgoe yedioutid 4naj anjziysuo9 
uleuiny jejideo a7 ‘JUawWass!}saAu!,p UlOSaq 
sed 1U0,U sastidasjua sao ‘JUuaWA}|aNUgey 


* 


sayouesg-snos sa| UOjas 
S]UAWASSI}SAAU! SBP BiNIeN 


Zp neaqe 


OLL 


$a] said snjd ap juaipnya suleoiiauue sinajdisosnos saj awa ‘uolsanb ap ssoy jUajquuas 
S84CUIP4JO SUO!IDE,P Sjissew sjeyoe saj ‘Ua!lpeUed INassiisaAUl,| ap ajjanjoe apnzize,| 

NA ‘S3|qesone} snid jualeya aydsewu Np suO!zIPUOD sa} aNbs4o] dIjQnd np asaloueUly UO!edIO 
-!14ed e| JUaIeUa}qGO ‘UOdeY e JUaWA}!Ie1} ap sa4jUad sa] JUaWIWeLOU ‘sasiidazjuUa saulej}sias 


xnejyideo ap sa2inog (a 


‘uol} 

-e0!jlUe|d ap }9 UO!}sab ap a4aljeW Ua SadUa}adWOD sa} JUBYDIAYOOI INb sjUediqe| $a} iNnod 
soueLodw! apuesb sai} aun e UO!}e90] ap sjaluazeW ap ded np yUaWadUeU!} a7 ‘UOIsUed 
-X9 41N9] e Saiujessad9u xnejIded sa] 8ANOJ} UO sajja ‘a!|qe19 UOIJeyNda Ana} siOy auN,Nb ja 
‘S89]IUUI| S8DINOSSaJ Sap daAe ‘UOde} e JUBUATIEJ] NP a aluawWeIBOId e] ap sayoUeIG-snos 
Sa] SUP 94AND Psoge,p }UO suosiew sau!ezad anb tsule 1sa,9 ‘ajqesapisuod JuaWajnoJ ap 
SPUOJ UN ANS 49}0WOD 4OANOT jNe} |! ‘INOD a] JUASSI}JOWe Ua,U Sjal4a}zeW XNeaANoOU sad ap 
UO!1L90} e] ap JUeUAAOIA SNUaAaI Sa] aNb JUeAe 3a Sjal4a}zeLU XNeaANOU ap jUIOd ne asiw ey 
2 SA1JBSSadaU JUOS SALULUOS $3110} ap NO apoliad ej JUeING ‘sjalsa}eW ap Jued Ana] JadUeUIL 
inod xnejideo ap sajqeisaidde susosaq sap jUO j1eq-11pa49 e UOI}eD0} ap sasiudajua seq 


‘(Zp Neajqei) ajsapow JUaWassiysaaut!,| nod ajdo 
9]|9 IS a}loe} JUaWAAIIe]34 Jsa asi4da4jUa |UN,p JUaWassi|qe}d,7 “UO!1Da4Ip e| 4ed 9aydope 
anbii1jod e| uojas ‘(sanaja sajqelsen siesj) JUaWassIJsaAul ajqiey UN No (sajqelseA sles) ap 

nad) Juawassi}sanu! 1404 UN Ja6Ixa Jnad UOde} e JUaWA}Ie.) ap a4jUad UN,p UO!eO|dx~a,4 


S]UAWASSIISAAUI Sap ainzeyy (p 


“ayoueig-snos 

93399 AP UO!IN{OAI,| ANS S}1OIP Sap ja}49,| JaUIW4a]9pP ap JuepUadad JieJ}}aWIad JalUeNOp 
j142} Np aassnod snjd dnooneaq apnja aun ajnag ‘uode} e JUaWa}Ie4} Np JUAIAaL ap XIid 

sep UO!]NUIWIP aulejiad aUN Jed auinped} as yiesuNod anbiyewojul jaliajzew 3] Juaddedy 

Inb auenop ap s}!0ip sap uoloNpas aun tonbinod jsa,9 ‘sjaliajew ap s}UedIUGey Sap ja sudiu 
-uode} sap Juednjd ej inod asuadap ap jayo jedioutid aj JUanzysuOd JUaUadINba,p sie4y sa] 


“94NSaUW 939 8409UA sed eu ‘aDURSSIeEUUOD 3.10U e ‘inb 

}@ apnj9 a}uUassid e| ap aiped aj suep sed 94jUa,U asAjeue,| }UOP aUaWOUaY ‘apueWwap P| 
ap 9}191}Se)9,| ap JUa!espuadap UO!ONp~ai aj}9} AUN, p SadQUaNbasuOd saq ‘asaldueUI4 UO!EN}IIS 
2] 9p VO!}esOljae Ja SNUBAII Sap JUBWASs!IOJDIe NO,P ‘sadIAJas ap aPUeWWAP e| 313101992 ,p 
}1e49s a9 ‘Jajja anbjanb 410Ae ynad suo!zed!uNWWO9a}a} Sap 1NOD Np UO!}ONpai auN IS 


saNbNnewsOjul SadiAsas 2a SJINpOd sap asNjiUsNOJ e] Bp ANa|}Das 3 


601 


SAdIAJAS ‘UOIJEWIO ‘QydJeEW UA asilU ‘UO!edIIqey ap sie14 sanbiuaydisad sjaiigiey\ 


jalagzew 2| 


suep JUaWassi}saAul,| ap JUaWASsIJOLUe ‘xne19Uab Sie14 jleq-1Ipas9 e uOI}eD07 


saliauitwei6o1d ap ja sjaligzew 


ap iulod ne asiw ‘gydiew ua asiw ‘xnesguab sies4 sauleljixne sjaiigzey| 


salsaluwei6Ooid ap yulod ne asiw 
‘JUaWWASSIZIOWP ‘UOIEWIOS ‘UO!]ESI}eIDJaWUWOD ‘sajqejegud 


sapnie (OOL “4 09-0) UO!eoiges ap siezy ‘xnesguab sies4 sinayeulpsC 


juawadinbg ‘xnesguab siesy ‘sajeisejes sabseyo gsijeioads awiaysAs sed Juawayes] 


(OOL “4 OZ-OL) suoizestuNnWiUW099/93 
“(OOL “4 09-0€) lal4gzew 
‘(OOL “dD Ov-OZ) XNe1g9UaB siesy ‘(QOL “d OG-OE ‘UOHeWO|dx~a Ja 


uoljewwesboid/sawaisAs) sajeiejes sabseyo sina}eUulp4sogja} sed sadinias 


(OOL “4 OF auelpg ‘QOL “d OG-0Z) xne1gU96 


siedy ‘(OOL “d Op aueipaw ‘QOL “d O9-0Z) sajelsejes sabseyD yaJIP JOe}UOD Jed SsadiNaS 


uoiesOjsad ap jalugjew ap uoljeo0j ‘sajeluejes sabseyg saguuop ap uoljesedaig 


jUaWassiliOWe 1a SinajyeUIpsO,p UO!}eD0O| ‘sajeluejes sabueyD aulyoeu-sdua | 


xneiguab siesy ‘sajeisejes sabie sagsijeWUsOU saliawwesHO4 
: i ! : d 


(OOL ‘d OZ) aulyoew-sduwia} “jUIOd ne asi ap 


siesy ‘*Xa “d) xnesaug6 siesy ‘(QOL “d OZ-GQ) sajelsejes sobueyD SagSIJENPIAIPU! SaliaWIUeIHOJ 


(aul yoewu-sdiwa} ‘UO!}es}s!1Uiupe 


‘Julod ne asiw ap siejy ‘*xa ‘d) xnesguab siesy ‘sajeisejes sabueyD uoije1jNsudD 


“Ssalusnoy 

suone Saj snou ‘sajqiuodsip juaiela 
sajqeuuosies SUOI}EWI}Sa sap anbsso| 
‘seo sulejiad Sueq “aJINpg4 sa| e NO 
Jaj}uawBbne saj e ainjeu ap }iesas aQgUUOP 
anbizyjOd aun Is 410Aes ap ja Sasuadgp 
sap ainjeu ej a4}JeUUOD ap abejUeAep 
awoduu! |! ‘Sanbi11jod sap 4sa;nus04 ap 
116es |) pueno *(sinofno} sed uO ua,U 
‘sina|jle,p ‘inb) setuBedwood sap jyednyd e| 
ap sasuadgp sap aaj|ielgp uoije|I]UaA ap 
41ua1qo nd sed suoAe,U snoy ‘“ayoueig 
awagW aUN_p ANalajUl,| e awuagw ‘ajj}Ne | 
@ 919190S 8uN,p Jalen nied 1UO snou 
$a|ja wed ‘sai10691e9 sassaAip sap agj|ie1gp 
UOI}dI4DSap 9UN 4JIOAe,Pp anb sasuadagp ap 
saiio691e9 sajedioulid sap aduessieuuod 
aipuaid ap jue Od! snid gjquwas e 
snou || *sa1ubedwod ap sadAj ssanip sa} 
jed saabebua sasuadap sap syayd xned 
-I9ULId Saj gnbipul UO sjuepuody|i saq 


* 


S84DULIG-SNOS $a] UOJas , sas|idasjua 
sap sasuadap ap syayo xnedioulid 


Lp nesjqe) 


801 


‘UOOJEHSES AP jUa!|9 UN ‘OJUOIO | ap ‘iMsassap 1nod j1e4a3N09 
ua |I,Nbad ap go, ‘d Ge e,Nbsnf 1a,Uasgidas jiessnod SUO!JEIIUNWWO99}91 sap 1NOD a} anb aui3sa UO ‘ajdwaxa 4ey ‘suoljeoiU NUWIWWO99}92 
S9p }UB}IqIOXa xI4d Np asned e saiuassap sed juale4as au suo!bg4 Sauleijad janba| UO|jas jUaLUNBJe,| 4840901409 ap ulo} Jsa uoiuido BND c¢ 


"¢4Ode} & JUaWAa}Ie11a]91 ap SadiAJas sap jUaIAaI 
8p Xl1d 8] JUaWa/qisuas sed jeJalJipow au (sajjanqoe SUO!}IPUOD Sa] SUP) SUOIedIUNWWWOO 
“2193 SPP 109 Np UO!oNpa. a}sapow au) “suoHoNpap sunaisnid ase} ap yowad neajqe} a4 


‘4N9JIasS NP sayduesg-snos sasianip 
sap sasiidasjua sa; sed saabebua sasuadap sap syayo xnediouid soy s4aunus |p neajqe} aq 


Sasuadap ap sJayo xnedioullg (2 


"S89/A4J8S Ap aUWeB aun ano} ‘JeIpawI,| suep ‘MAJZO @ JOA IN|ad 

uollesijeidads ap ulejUIO] 4139afqo uN yUeAe Uol}e}10/dxa 33n0} Ja JUaWA}UD] jusddojanap 
8S sasijeldeds sayosew saj ‘aiooua juelOdUII Snid 3s e[99 3a ‘a4jnO UW “sayouesg saquas 
“HIP SOP UO!}9e49} UI] ap asned e sauleWOp saijne,p e ajIAI]9e UOS a4pua}9 espney inj ji,nb 
8}dWOd aipuas as Op ajja ‘J81|NDIZ4ed UO!eo1;dde,p aulewop un suep Jasijeldads as ap 
abesiaua aja 1S “9]|al40}99S1a}U! 3}1|IGOW e| ap ja g4dJeW NP saji|iqissod sap ‘ajjanjuana 
99U941INDUOD e| 8p a}dwod 4!Ua} Op sayoueg sas ap aun,| Suep Jasijeloads as ap ja anbiew 
“4AOJU!,| BP BYDIEW aj INS JaDuUe] as ap aj}a[O1d Inb aiuBedwods ano] *(Sasiidasjua, p sadAi 
S49A!P Sa] 34}Ua JUBWaYoNeAayp e A |!) alulj9p Ua!g aYyoe} AUN JUeSsI|dtUOI0e aunseyo ‘saas 
-eldads sasiidesjua,p adnoi6 un,p sed asodwioo as au anbijewojul 4nvjoas a7 ‘saduanb 
“9SUO09 AP PANO] Jsa |NWIND aD “UOSey e JUaWA}IeJ] ap ja ‘sawalsAs ap ja uoljeuwei6 

-OJd ap 349!]eW Ua UO!}e}|;NSUOD ap ‘uolje}10/dxa,p saijauwesboud ap sinassiuinoy xnedio 
-ULd sa] ]UOS ad ‘saulewOpP sa.ijne xnaiquou ap SUBP JUBIANAD |9149}EW AP sinassiusno} saq 


*JU9W9}1 2419/91 NP UOJ JO9JIP 19e}U0D Jed sadiAjas ap $aijuao ap nad siew 
‘J09IP J9e]U0 Jed |1eAe4} NP JUBANOS Zasse JUOY sinajzeUIpsoajay sed sadinsas ap sazjUad saq 


SANbIWEUOJU! S9d!Adas 38 SINPOUd sap ainyziUsNO} ej ap unajoas a7 


LOL 


1 ee SY SS ES ee ne 


c L 
L 
L L € L 
G EL (6 Ll 
4 L 
G L L L e 
L 
(é L 
aslepuodas uoljeW0jd senbu sinajeulpso 
alAioe -X9,P Said -gyudisad j1eq saseijixne sine} -9|9} 


agunony -awuwes6o1g sja1491e || -IPgID sjaiigjzey\ -RUIDIQ = ded SD1NI8S 


}Oa41p 
y9e1U09 
ded sadiasas 


— 


a fe ee 


saguuop ap 
uoleiedgig 


aulyoew 
-sdwa | 


sagsijeuoU 
salsauiwuesbO1g 


S$a9s!| 
“enplAipul 
SalsawWesbO1g 


901 


——— 
-_ee ere 


sanbiiaydiiad sjaiiayeyy 
ee ee ee ea 


[!Eq-21P949 e UONeD07 


SOIelIxne sjaiazeyy 


sinaJeuipsC, 


asijeidads auaisAs sed juawiaqie1 | 


$inajeulpsoaja} sed saoinias 


Z 19a4!P 39e}U0D Jed sadiAsas 
a a Ss, (ee eee ee ee a 


Sa9UUOP ap UOleledaig 
a is 


aulyseu-sduwa | 
ee es ee ee ee 
Sd9sl|PWOU Saliawwes6O14 

v SaasIjENPIAIPU! SalsawWWeIBO1g 


uonejjnsuog 


uol}e} 
-|nsuog 


SaYIULIG-SNOS sa} 
UO|as Sasiidaijua sap 
SJIEPUODAS SALIAIOW 


Op neajqey 


SOL 


Z L sanbiuaydisad sjauaiey\ 

L L j!eqg-7ipes9 e UON}e907 

l . lL l SOMEIIXNe sjaa ey 

€ v sinajJeUuIp4sO 

L S asije1oads awaysAs sed yUawazIe1 | 

L L S L SiNB}JEUIPIOI]9} Jed SBd1INIBS 

c 8 é 6 }9341P 19e}U09 Jed SadINaS 

L saaUUOP ap UOl}e1edaid 

l auiyoew-sdwa | 

L saasijeUOU saliawwuei601 4 
c L v saasijenpiAIpUl SaljaUUeIHOI 4 *sajqiuodsip sed }uos 
eae eae SS See eT A a eo aa. a au uoljeOjdx~a,p sje1jNs9g4 saj JUOP 
L c uoije}jNsuoy agnyijsuod JUaWWad91 aluBedWOd 
* 

4 S9}URS SIe4} 
sed -14ynsul sina sase} sosleld sayoueig-snos 
juanes a saguuo uo -191 - 

Nairn wes 990 14949 sa] UO|as saslidaiqua 


sap suaioueuls s}e1/NSaY 
6E nesiqel 


vol 


“000 L-00G assed e| 
SUP UOU 18 QOG-0GZ assejo e] suep 


agbued 11€48S OOO OOS$ ep Nuanai 
un jueAe aiubedwos aun ‘isuiy 
“asse|d 33139 suep aabued jsa assejo 


aun,P ainaliadns auiog ej e jeba “S8|QIUOUSIP }UOs s}1}eUUIISAa 

3S8 NUSAdJ aj JUOP alubedWOd e7 snuanai sa} JuOp sa1uBedwog 

x* * 
L j senbiiaydiiad sjaisaye yy 
c [!€Q-31P919 e UONeD07 
L L SaHeIIXne sjaazeyy 
L L L L SuN@JEUIPIO 
L L Z gsijelogds awwazsAs sed UaWwalIeI | 
é G G SANBJEUIPJOI|a} sed sadinias 
c € G (é v G }934!1P 19e1U09 Jed sadinias 
L saauuop ap uOdleiedaig 
L aulyoeuw-sdiua | 
L Sd9SIJEW4OU saisaueIBO1g 
Ll (0) € (0) € S@QSI|ENPIAIPU! saliawWeIBO1g 
L L uole.jnsuos 

000 02 000 G 00S Z 000 L 00S (O74 
000 02 -000 S “00S Z “000 L -00S “0S¢ “O01 (xx)OOL 


,5949ULIG-SNOS Sa] UO|aS 
(O000$) Snuana. ap sasse|5 
8E nesjqe; 


col 


"SadIAJas Suna] ap azjenb e| Jasnsse unod alauiweiboid 
| Ja4O|JaWe Assad sues JUaNIOP INb sasiidasjua $99 ap 349}9e1LD Ne 3{NOp sues JUd!} ejad 
‘SALA IBOIG Sap JUIWA1IOSS9DIE JUASSIUINOJ JOI4IP }9e]UOD Jed SBdIAJaS BP $34}UI $97] 


“(Ov neajqe} aj 4IOA ! UO!}eINS 

-UOD Be} AP }UO} saasijeNpIAIPU! SalJaLUWeIHOJd ap SinassiUANOY sa| Ja aasijeNnplAIpU! UO!}eWW 
-wueibod e| ap UOJ SjlasuOd-Sjuadx~a Sa] ‘aj}dwaxa 4ed) saxaUUOd sauleWOp sap suep NOUNS 
9019X9,S SalJaWWesHOJd ap SINaSsIUINOJ Sap 1a S|!aSUOD-s}J9d xa Sap aMePUODES 9}A!I9e,] 


asePUOIAS AUANIW (q 


‘ayerjly 2} JUsWIAaBH1e] JUBSIJOAeY [e1D0s abais Ne suO!ejNdw! $aj ‘sa4jNe,p suep anb ssoje 
sjuevoduil xnesaueb siesy ap sed aunsse,u auuaipeued ajel|ty e] ‘sed Sulej4Jad Sue *S}NOD 
sap UOI}IIedas e| ap UOIJOUOY JUBANOS jsa aNbiUYda} soUe}sIsse,p 19 UO!ISab ap ‘jUaWAad 

-dojanap ap SadiAsas $a] NUINOY aulediuaWe 349 9191905 e| IND e sa19IDOs sap g1I\!Ge}Ua4 eT 
“S2DIAIIS SINI] BP 9}IIEDIJJd,] JaINsse,p 19 sles} SAN|] ABWIIGWOD ap Ulje (EME}IO 9 [e94]UO//| 
‘o]U0JO]) UO!}De,p dweyo ina; e sanbiydeiboab sayiuul| sap axiy Juale sule}4i99 anb ualg 
UaIPeUeD 9YdIEW | INS SadijaUaq Sap 1aS1]}e94 JUB/GLUAS SINBJEUIPJO,P $41N3JONIYSUOD S37] 


“uoljeyIO|dxa 

UOS ap SadoNS 9} Jainsse 1nod sanaja Zasse sNuanai sas Ja seq Zasse xnNeigUab sie4j sas 
Jiuaqulew aljnoised aulewop UN e a}IAljOe UOS URW] Ua ‘nad ajuBedwos aun Nb 
JUANDIPU! Sat||{landad SUOIJEWIOJU! $9] “a}}IGeU|s ap UO!eENJIs aunaj|iawW e] ap JUassiNo! inb 
sasijeioads sawiaysAs Jed JUIWAzIC1} BP SdDIAJaS $a] JUOS 99 ‘sabo419}U! sadnosb saj sno} 8q 


‘ayyiqejuas ej e JUOIpUaIAJed 

S8||8 04]UB,P UBIGWOD NOAA ap AIIOI44IP 3S9 || “‘}UdWASSI|qeI9,p sie4y Sana] ANAND ap julOd 
Ne SNUaAdI SIN] 34}10199e,P ULAR S}UBWASSI}SIAU! SA8WWIOUY,P ale} Np yUO ‘saddojanap 

as inod ‘inb saunal yuawantze]|91 Sasiudaijua $89 ap aunjeU e| ap ajdwod sua} JUepuadad 
Ne} || “ajjanzoe ainay,| & saseidijap SNO} JUOS Sina}eUIp409|9} Jed SadIAJas Aap $94]U99 Say 


‘(6E Neajqed) OZGL ua syd14ap ssaba] ap asnooe sajNo} JUaIeAe sajja ya (Q) xneulbsew 
anb jualesas au $}ijoud sao anb asidaid JUO 1 /G| 2dId1ax—a,| NOd si1jo4d sap jUaleSuOUUe 


SENHIVeW OU! SadIAJaS 12 SJINpOAd sap diNyIUANO} e| ap 4NajDas a] 


cOL 


Inb sajja9 ap aiqwou anb Janbiewas ap juaiauod | ‘SIOJBINO] “Sasepdijyap jUasip 
as ‘sanbijqnd sasiidajjua sap ‘sajja 343U9,p xnap juawajnas "911/1IGe}UaI ap jInas ne no saniy 
-PJON] SUO!Ie}10/dxa,p UO!}IOdOJd 33404 BUN ayJOdW Od 49a4/p 19e1U09 Jed sadiAsas sap injag 


‘snuanad sap 
UO!JDUO} Ud saQjba4 A439 ‘sujOWW Np aljied Ua ‘jUaANad sasuadap $a| NO Ja Sanaa sai} JUOS 
S8|QeleA sie4y Sa] NO UO!}e}0/dx~a,p aiuab 89 inod jewJOU jsa ejaD “ajqels JUaWa|qessed 
911|/!Ge}Ua1 ap UO!JeNzs auN UO aliauWesHOsd e| ap ja UO!1e|;NSUOD e| ap SeUleEWOP saq 


S4ajoueUI{ SJeqnsay (e 


“gL|!qezUas nay Jasnsse jnad saitejje p AWUIN|OA JO} UN [Nas anb ayios ap sajqesap 
“!SUOD SEXxl} S1e4} Sap 18 JUaWAadinba aidoid ina] JuawWWAaNbesy snid UO sajjq “sa4a!waid 
sa] anb sajuejsodwi! snjd juawajeiauab UOs sinayeu!p4ogja} sed sadiAsas ap sasiidaijua sa] 


“uolzeyO|d 

-X9,P a}!pi6i4 aun aulesjua Inb ad ‘sabseyo sunaj isule }Uassipsnoje ja jal4azewW ina] JUaANOS 
do} Juano] No juajayoe sajja ainjejs e| ap JUdUU|Id sajja pueNb siew ‘saxi} siesy $a} ya 
SO/QeIUeA Sie4} $8] B4jUa aj}qesOAe} S94} YOddes UN JjUa}UIeEW ap ajqissod jsa sna} |} ‘“ajqeien 
$94} 9]|12} BP JUOS 19a4IP 19e]U0D Jed sadiAJas ap sasiidaijua saj ‘sa}Uapa—id $aj sauIWOD 


“uolje}IO|dxa 

dng| e assajdnos apues6 aun auuop inb a9 ‘sanaja sai} sajqelen siess sap ‘quednid 

2| INod ‘jUO sajjq “sia!uUOdey xNe sajUaA Suna} ap sjUeTIOdWI snuUaa|L sap judi} Sauty 
S89 ap sajueyoduu! snjd saq “asiuda4jua apuess e| e (sajo sauuOosiad xnap no aun) uoly 
-€110|dxa a}1}ad sai} e| ap eA SaasijenpIAipu! salsauWWeiHO1d ap SANASSIUINOJ Sap j1e}UdAa 7 


‘aiNs Zasse UOILISOd inaj puas inb 

99 ‘anbijew40ju!,| ap aulewop np Anatiajul,| e,nb naiia}xa,| e Ualq Issne adlexa s d}AI}Oe 
4na| ‘sajqeys JUOS snudras sina] ‘auuaAOW aliobajed aUN sUep jUaNIIS as S}lasUOd-sjuadxa 
sa] “eyouesq-snos Jed ja snuanai ap sassejo sed saiubedwod saj adnoib g¢ neajqel a7 


sasiidasj}ua sap snuanay “g 


"SOME Je P JAJJIYO 9] INS JUBWW9}DIIIP JUaN|JUI SUBAOW sad anb JUaWIIsSa XNa a4jUa,p nad 
stew ‘sabejuene sap aznop sues ajUasgid Inb a9 ‘alubedwiod e| a4};/eUUOD ase} e ]NOUINS JUASIA 


saNbieuUsJOJU! SBDIAAVS 19 SJINPOId sap a4NjiUsNO} e] ap 4N|}9aS a7 


LOL 


L L L L L sanbiuaydiiad sjaisajey| 

L L J!2Q-21IPg49 e UO!}EDO07}7} 

L L L L SasleljIxne sjaisazey 
L [I S S) L sinajyeuIpiO 


asijeioads awaysAs ied JuawazIes | 


lL 1 V6 Z € Z v sina}euIpsoaja} sed sadiAsag 
8 L G € G 9 yOasIP 9e}U09 Jed sadIAlaG 
L saauUOp ap UOl}e1edaid 
L L aulyoew-sdwa | 
L saasljeEWU4OU SaliauuWeIBOJd 
€ rd L L L Z saasijeNpIAIpul salawweIBO1g 
c L uoljze}|NSuOD 
Sadualay 
-UOd 3a 
sajelo uo!}e} 
sed -JaWIWWOD =-UaLUNDOp 9]U9}}IWW a}9a41p 
yuanes sanbijqnd suOl} jo anuainos -49}UI ajeysod 
EIN] aunony suolnejay -Isodx janueyy sanboyjog = azaiyjqng aaNgqng a2d11GQnNdg 


sayouesg-snos sa} UOjas 
3]P1IDIBWUWOD UONSV 


Le neayqe 1 


OOL 


€ sanbuaydisad sjaiuayey\ 
G [!8q-1!p949 e uO!1eD07 
L Z iG sasleijixne sjaiayeyy 
if S4iNB1EUIDIO 
L bv gsijeiogds auwaysAs sed yuawaziesy 
L G, 9 $4N9}eUIP1O99} Jed SadIAsag 
L 6 € € Zl }9a4IP 19e1UOd Jed sadiAsas 
L L L S89UUOP ap UO!}eJeda14 
L aulyoew-sdwa 
L L L L SagsijeW4OU saliauuweIGO14 
G L v SassiJENpIAIpUl saljauWeIBO14 
G (3 uoljeyjnsuog 
xneio 
suoljepuew -J@UUWUO09 3}9911p 
sed -W09aJ 1a qualjo np s}uej]uas 81U9A ap 
juanes any suoiejay BAI}eI1U| -aiday BDIAIBS 


Sayduesg-snos saj UOjas 
UO!INgIIsIp ap suahoy 


QE neajge | 


66 


*xNeAe+} S}IJad Sap sed aj sUeP 411e} Np sed JUalesaye99,S au 
$9||8,Nb siojano} ajqeqoid jsa || “XN@UILUNJOA xnenet} sap XtId 

a} 4a10069u e 1Ua}zUasUOD saluBedWOD sa} ‘aljqe}9 UO!ed1411e} 
aun,p yidgp ua,nb asos9 e UdZJIOU sij|!ande4 sebeubiow9} saq 


* 


Z L sanbisaydisad sjaisalel/| 
L L c j!€q-71pe4D Be UO!{E907} 
L L L L SOAIEIIXNE S[aliaieA| 
c c c c L G c sinayeulp4sO 
v asijeioads awaysAs sed JUaWa}Ies | 
L v $1NB}EUIPIOII9} Jed SAdIAJBS 
6 L G Z L G yOasIP 19e}UOD Jed sadIAsas 
L saaguUOp ap UOol}eledai4 
L saasijew4oU saliawiwuesBO1g 
L aulyoew-sdiwea | 
“SQUU4a} SUOISSILINOS 
Z 1UabIXxa sjualsd sa} slew ‘xd 
ap Jaxif SUBS $}e4]UOD Sap 41Ua}qGO,p 
€ L juatessa sa1ubedwios sap yiednjd eq SaaSI|ENPIAIPU! SalialuUeIHOIg 
*suaIplyONb sje} ap ye sdwa} np 
€ UOIJDUO} UB a}qWasuUa,p xIUd a} yUaN|eAQ uoljeij;nsuog 
"Wd “1,P Xtud 
a} ans sajqeio sale} 
asuodai anbijeid xneqojb sa|ielap -obau aqiuenb -1E JO} 
ap sed a}dwoosy Xl Xt Xd ap SOW Xd 


S8YOUEIG-SNOS Sa| UOJaS , sasiidasjua 
sa| sed aanbijesid uoljeoijuey 


Ge neaqe 


86 


UOILOWOJId ap salusoy sasjne saj Ja sauiey9!;qnd seouOUUe $a| ‘sjuepuodgs xnaiquwiou ap uojas 


‘4a49eSU09 Ap apnyiqey | JualeAe S|l,Nb sawuwos saj }Ualdsa snayj138W 

e JaAo|dwa juannad sj! nb ya aaywy anbiuysa} 3a 8}€!DJBWIWWOD 39140d aun jUO sUOITISOdxa 
saj anb juabn{ sjuepuodas say “4aiusap ue,| anb (L7G) aauue arja0 a191DUeUI} UOIJENIIS 
34N9}|!8LW BUN SUep jUASIP as suIOW Ne sjuepuodad buts anbsind aiuiouosa,p aunsaw 

aun,p JUaWalnas sed jes au |! ‘JUaWIWaIeddy "SuO!}ISOdXa saininy xne sed jUOJadioNed 
8U s|I,Nb JUuasip xna a4jua,p sulelsiag "$99U919JUOD Sap ja $a]elD1aWWOD SUOI}ISOdxa sap 
ANGjeA B| BiNOp Ud JUAa}I AWW S}UepUOda| xNaiquOU aq ‘alUaA e| JajNui}s ap adeodijja UaAOWw 
un sed anjijsuod au (/¢ neajgei) ayaijqnd ej anb yuasapisuoo saiubedwuo9 sap qednid eq 


ajeldsaWIWOD UONIY “7 


"(QE neajqei) enbiyewsoyu 

4N919a8 8] suep UO}}eJUe|dUI! Ina} ap auIb140,| e 839 1UO sUOI}e]a1 Sad ‘sed sUIeI199 suep 
“Hey UZ “saqueyOdu! JUaWatUE 11x SUO!}e/a4 SEP JUO sa}ja No 9}IAI98,P Sunajoas sasjne,p 
SANSS! JUOS SBd!AJas Sap SU!ELUOP aj SURP JUeIANAD Saul} $ajjaANOU sap sauleziad ‘a4INO UJ 


"S208OI4 49 

snd 3.1439 2Ua|quuas sjual|o sap UOIJepUeWIWODAL 2] 18 UO!DAUIP e] ap suojayda sjney snjd 
XNB $19eJUOD saj ’s|/9sU0d-ST4adxa saj Ja salsauUeIGOId ap sunassiusNoy $aj INOg "*xnaloaid 
JUSWISUUZAIX 1S9 |PIDIBWUWOD }1399}49 UN ‘sjaliazeLU ap s}UedLIqey Sa] Ja SiaUUOdE| sa] INOg 


"s4a/UU0SE} AP BAqWOU Jed sguUO!}UaW JUaWajeba JUOS SUOIepUeLUWODA! Sa] 19 $]De) 
“UOd $97] “JUeLOdWI! snid aj UO!INQ!ASIP ap UaAOW a| UIC] aP anziisUOD a}9—aLIP a}UaA e7 


UOHNQIASIP ap suaAop] “9 

"(GE Neajqe}) sases JUaWAAIJeJa1 NO syisnjoxa 

S89/AJas Sap JUAssIU INO} sas!sdasjua sawiaw sad anb ajgnbua,| ap juawayeba j0ssau |} 
“OWINJOA UB SA}UAA SAN] 343101992 INOd Jadnoo saj ap JusUUA!Isqe,s 1a Ja94 1NOD Np UOIIDUOY 
Ua XId sina} JuaXx!} ‘41UaAap 9] ap assed Ua NO ‘sajqeqUa sasiidaiua saj ‘WuawWaleddy 


“SUNUWILUOD $349}9eJ1e9 Sap ajuasaid sayouesg $a] $81N0} suep xIId sap jUaWAssi|qela, 7 


saiubedwios saj sed aanbijeid uonesijuey “Gg 


SANbIVeUOJU! SADIAJVS 19 SJINPOJ Sap aiNjIUANO| P] Vp 4NajIas ay 


£6 


SUpiqiyedwos *xt4q 


sanbisaydisad sjaaleyy 


Xd 


[!q-11p949 e UO!}e907 


uoleindas ‘azijenb ‘xtud ‘suoinejay 


salyauuwesboud 
ap aiaizeW Ua apie ‘UO!}e}Nda|d “3NOD ‘adIAIaS 


Xtud ‘adiAsas ‘uoleoljdde | ap az1jenO 


UOI}NDaxa,p iejap ‘auaiNueUI) a11|IGe}s ‘SesUUOP 
sap a}auns ‘uoljedijdde,| ap ajijenb ja a1sobaie9 


UO1}NDExa,p lejap ‘asaidueUl} 9}2I|IGQeIs ‘Sa9UUOP 
sap ajains ‘uoljeoijdde,| ap ayijyenb ‘xg 


j!eAed} Np az1jeNb ‘uoljndax—a,p 1ejap ‘xg 


UOIINIEXA,P 1219p ‘Xt1q 


sauleiixne sjaisaieyy 


sunaj}eUulpsoO 


asijetoads auuaysAs sed Juawayies | 


sinajeulpsoaja} sed sadinsas 


WadIp 39e}UOD Jed SadIAIIaS 
saaUUOP ap UOIeJedaiy 


aulyosetu-sdwa | 


suolejay 


!eAew Np aziyenb ‘aduatsadxa ‘suonejay 


adualsgdxa ‘suoijejay 


saasijewW4OU SaliauweIBO14 
SaasijENPIAIpU! SalsalULWeIBOI4 


uolje}NsuoD 


S94DULIG-SNOS Sa} UO|aS 
g9U91INDUOD e| ap aunjeN 


pe neaiqes 


fil 


sed Juanes ayy 


$!1299}Ja UN,p 
sed juasodsip an 


sanbiaydised sjaiiajey| 


L [!eq-11pe49 eB UOIIe907 
L saueljixne sjaarey| 
Zz sina}eulpio 


asijeisads auwwaysAs sed }uawaziesy 


Z sina}euipsoaja} sed sadinsas 


v 1994IP 19e1UOD Jed sadiAsas 
sasguUuOp ap UOljesedaig 
aulyoew-sdwa | 

saasi|eW4OU SalualuweIBOl4 
saasijenpiAipul salsauuuesBO1g 
uolje}j;NsuoD 


J1J0aj}Ja 
un,p juasodsiq 


96 


sayouesg-snos 
$3] UOJas sasi4idaijUa sap juawad 


-dojanap 1a ayosayoas ap sji39a449 


cf neaiqey 


G6 


‘aquewodu! awas}xX9 9UN,p 1UOS 

S91BIOUCUL} SIDINOSSAI $a] ‘S1OJ9}NO} ‘a1OOUA ID] “sasi}eldads syUaWaddojanap ap UOISedIO, | 
JUISSIUINOJ SadiAJas sap ajquuasua,| 18 ajjal4jsnpul asduatsadxa,| ‘suo!}ed!|dde,p UO!DUOJ 

ua UO!}eUAIIO,| ‘a}iwWIxo1d e| ‘sue|d sinaisnjd ins ad4axa,S 8DUaIINDUOD e| NO sayouesg-snos 
sa] sueq *(a49W 339190 e| AP NO) a1ubedwWod e| ap sasgioUeU!} $SBd1NOssaJ sap JuaWWAaNbad 
puadap alissnai e| ‘xiid ap asaizew Ua INONs anol adua.uNdUOD e| NO saulewop saj sueq 


"JueLIOdWI snjd assad sues IN|}Oe} UN jsa JULISIXA Jal4gJeW a] Dane ayt|Iqiyedwod e| 
19 ‘aquasINDUOD e] uns JUaWajeba JUaNO! xi saj ‘sanbisaydiiad sjaiuajewW ap sjuedige} S2| 
Inog ‘*Xld ap a1aizewW Ua,Nb aquasINDUOD Ud ]UOS aU |1eG-11P349 e UO!}e90| BP $a}9!190s say 


“saaguUOp suOo!}eoI|dde sap 

sUeP AdIAJaS NP ayijenb e| Jainsse,p ainsaw ua JUOS IND “Wy “|W “4 $d] aSl4OAe} SANazes!|17N sap 
anbijew4Ojul a4njjNd ajjaanou e7] ‘sazUeOdUW! sajqelieA Sap Issne jUOS sUO!}edI|dde sap ja 
sawaysAs sap ajijenb e| 18 X14d 87 ‘S4nd}eUIPIO,P SiNajJONAJsUOdD Sa] ja Sa4el|IxNe sjal49a ew 
ap S]UBDIIGes $9] 84]UI 3DUd1INIUOD e| BAIA SNjd a109Ua PU UO!}e}Nd~|9J1 ap UO!}sanb e7 


‘ayeIpsOUlid JUaIAap adIAJas Np azyenb e| ‘juUass!o49 

-08,$ SjalJa}eW Ua S}UdWASS!}SaAU! Suna] anb ja sdUeVOdUU!,| ap JUaUUAIC SiNajzesi|I1N sa] 
anb ainsaw e ‘}1e} UQ “JUBWAUUOSIEJ 99 JAWIJU! JUSIEIPUBIA SED XNaiquUOU ap ‘SsI||!9NDaJ 
sjuawauBblasua $a] saide,p sie) “JUaadinba,| ap sanbiuyda} sazijenb saj 4ns Juajsisu! 

S|1 snjd Ja INajJON4ysUOD Np UO!jeyNdas e| e JUA!} as sj! SUIOW ‘JUaSsieUUOD A|S SANazes!|!1N 
$a] snjd anb ajyanbua,| ap sino ne jIp JUaANOS e SNOU UG ‘ade} ase} JUBAIOP S}UB1NDUOD 
sas ajjanbe} e ‘sadiAsas ap ja suoi}eyjeysul,p ajaiien apueIH auN Jed anuaynos uol}ejndas 
‘sanbijewsOjul sajquuasua sas 1nod uoljeindas apuesb aun_p yNoOl “|W “g “|, ‘adUuasNoUOD 
ap ajJ9 INGJOe4 a] 9NIZSUOD IN|JON4JsUOD Np UOljJe{Ndas e| ‘sina}eUIPsO sap aulewWOp aj sueg 


*sjuiod ap asquuou puesb 
snjd un uns uoloejsizes JUBHIXxa S}UaI}D Sa} Jed ‘ADUaIINDUOD e| BP ANA ap julOd ne axajdwos9 
snjd jsa $und}eulpsoaja} Jed NO JOasIP JOeJUOD Jed saauUOpP ap JUaWA}Ie1} NP aulewop aq 


"yeAei} Np ayyjenb 
e| 18 UOILNDaXa,p siejap sa] SUeP BdDUdIINDUOD ANA] Issne JUadJaxXa SaQUUOP ap UO!}esedg1d 


SOND EUW OSU! SBdIAJVS 8 SJINPOId sap aunyiUsNOY e] ap 4najd—as a7 


v6 


ap Sasiidasjua sa] ‘aul yoew-sdwa} ap ajuan ej suep juawasaljnoiyed snjd 1a saauuOp 
ap uoljesedaid ej suep aduUassNOUOD e| Bp UO!|SUaLUIP ayUe Od! aUN anyiysUOd XIid a7 


"sa9ons ap sinajoey xnedioutid saj ‘sasiidasjua sao inod ‘JUualesas sawiaysAs sap 9}19e0 

-14J9,] 18 Salauwesbojd sap juawWapuUa 9] ‘}!eAe1] Np aqijenb ey ‘uissna4 ynad au asiidasjua 
8||2ANOU aUN ‘sajja SUBS ‘Saasij|eEW4OU NO SsaasijenplAipUl salsaWWWeIHOId ap Sinassiusinoy 

$8] 18 S}/1BSUOD-S}1BdX—a,p $9}aIDOS Saj UOJaS Sa]UeWOdW! JUaWALWEJTX9 JUOS SUO!}e| a1 Saq 


*JUaWapUaI ap 

SALUJOU Sap d}ISJAAIP e| JoWWIad aNb sanbiuysea} saduaiajjip saj 191991dde_p sajqedeoul asooua 
1UOS $}UaI|9 sap Juednyd ej ajjanbe; UOjas sinassiusnoy sap UOIUIdO,| 1U9}9)Ja4 Sal|jlanda4 
suoiuido sa7j ‘ajo4 pues6 issne un anof aibojouysa} e] NO aulewoOp UN sUep a9Ua41INDUOD ap 
sjuejOdui $inaj9e} sap auLWOD JaJapisuod nd jeune uO,| anb sanbiuysa} sanbijs149}9e1e9 
sap uOl}sanb nad saJ} aja e || “}eIDJBWIWWOD 34P10,p JUOS SaUUO!]UaW $in|ajoe} Sap Jiednjd e| 
‘JUeSS949]U! 124 “IDUIIINDUOD 2] AP Sajd Sunajoe} Sap suN-sanbjanb asauunua pE nesjqe} a7 


VDUBIINIUOD PC] BP BINJENY “P 


‘anbijzewasAs aja}uew aun_p anb }9}n\d 

iNayuog j1}ad Ne anjoajja,s JUawWaddojanap aj anb 943n0 ua ajangs ejad ‘salubedwios sap 
quednjd e| inod sapsnoj do} sabseyd sap jualesa}Uaseidas sadiAsas $}3} ap anb We} ne aja 
-ynad ual} eja5 “s}iInpoid xneaAnou ap jUIOd ne asi e] e a BYDIBYIII eB] e JUBLWAAISN|OXa 
jUaiNeSUOD as IND sji]9ajja sap jUO sajuBedwod ap nad sai} anb anbipul EE neajqe} aq 


sasiidasjua sap Juawaddojanap 39 aYI4JBYIAI AP $41199JJ9 SAT (I 
"seo XNaJQWOU ap sSUep jelonso JUaWOW ‘sajqeIA S}INpOJd XneaAnou ap 
aYyoJeW a} INS a4jJaLW ap JUBWOW Ne aple,| ap 41U9}qGO,P a}I|1qissoduu!-Isenb e| sind ‘sagipnie 


}UOS sapueWap $aj ajjanbe; dane Anajua] e| : JUBWAaUIBANOD np aialoueuly aple| ap yains 
ne saajNwWoJ 939 JUO sanbij149 xnaq ‘sjuels!xa sjiNpoid ap UO!Jed qe} e| e 8gps0DNe 4S9,U 


saNbiJeWOJU! S8dIAJas }9 S}INPOAd sap aunziUANO} ej ap 4NB}9aS 37 


€6 


“juawaddojansp 


*XNEABI] SAP }NOOD a} allow ap xnenes} sap JUaWAaDUeUI} Ne JUaAJAS 
2] nod a4Anoo ajeyUaWaUsaANOb UO!}UaAqNS 18 UO!}e}10|/dxa,p je}!1ded a] suep sagsjan 
aun,nb juanbipul saseuuonses Saiquuou say JUOS aja}UAI|D e| AP Sanda4 SaLULUOS Sa] 
ee * 
L L L sanbiuaydisad sjaisaie|/\ 
c [!€Q-71!P949 Be UO!{EIO7) 
L L ax % xx saueljixne sjaiiayey| 
axH ax” Sana}eUuIpsoO 
aA L xxAC  asijeioads aweaysAs sed puawayzieJ | 
cs L Z $4N9a}eUuIpsoa|a} 1ed Sad1AsaS 
L c v 6 L EOL }Oa1IP }9e}UOD sed SadIA1aS 
L re saguUuOp ap uOol}esedaig 
L auiyoew-sdwe | 
L saasijeuOU salialuUeIBO14 
ih p, saasijenpIAIpul salauweIHO14 
€ ‘ uoljeyjNsuog 
s}uatuaub 
-19SUdd xnezideo 
ap sed quatyjo sap sued 
yuasodsip aj sed, , xNe}UaW ayouew -l4awe ,UO!E} 
s}ulo[uod au no sed yuaw ~auJaAnob asa 3a| ans sinas -10)dxa,p 
sauuweibOs4 JUDAS apy -goueul4 SawiwesbO14 919190S sjunidwy -sluino4 sniduns 


S9YDUCIG-SNOS $9] UOJaS 
uol}eAOUU!,| ap JUaWAaDUeUI 4 
ce nesqel 


c6 


L L L sanbiigyduad sjaraie yy 
c !€Q-11P919 e UO!}e907 
L Z Sadeljixne sjaiayelyy 
9 L sinayeul pico 
L L L L asijelogds awaysAs sed yuawazied | 
G G € sinajeuipsoagja} sed seaimuas 
GC iG G c L € G }9a41p JOe1UOD Jed sadimuas 
L SagUUOP ap uOleiedaig 
L 9ulyoe W-sdwa | 
L L SagsI/PUWOU SaliauiWweIBoO1g 
L L c £ SaasI/ENpIAlpU! SaliawuLUeIBOI g 
c uoljeyjnsuod 
auleo uOol} jauuosuad 
“ugue = -anpoid aouas ayouew np ayouew ayouew 
sed 939190s e| ap -INDUOD np asquuiaw np np = ajajuaiyo 
juanes aun,p uol, e} ap = a@AIRINYUI uN,p ~asNaiazUu! a4nalia}xa e| ap 


aN ajdwaxy -euoljawuy UOISsaiq UOI1dadsaq UOl}sabins asAjeuyy asAjeu\y saduabixg 


S9YDUCIG-SNOS Sa] UO|as 
9911}2949 UO!}IR,| ap sjue|NWIIS 
Le neajqey 


L6 


‘satuauiwes6osd ap ja sjatsgzeW ap sa969yu! suoijeo1|dde sanbyanb unod jnes ‘ganoidde 9j9 a109ua pene, U UNONe sje ‘sola 
-wei6oid ap uoresijeas e| 4nod suo;uangns ap sjafoid sap yeulueXxa ad19WWOD NP 39 aLUISNPU],| AP saysiuIW aj ‘APNz9,| AP UBIO NY _ 


apie aunony *,,2|@}Ua!|9 e| ap seguUUOP sap JUaWA?/e4} Ne saaulysap sajeulbi0 salawwesb 
-oid sap ulod ne sit UO INb sasiidajjua sj 18 Sjali9zeW ap sinajdaou0d-sunajonpoid sa} 
UOS sjINpoud Xneaanou ap UOlzes!}e94 e| 1NOd (ad49WLUOD Ne 3a al4jsNpul,| & <UeIs|sse |p 
sauiweiboid sap ajdwiaxa sed) ajeyuawausaanob apie aun,p jualdijaueq Inb $9}aI90$ say 


"S1U()-S]e1q Sep S}INpOid xneaAnou sa| ‘ed 

naj unod ‘juanioda. sanbisaydisad sjalsazew ap sAnassiUsno} Sa] 39 Sa}UePOdUU! Sa WOS 
ap ‘aijideyo ao e ‘ulosaq sed 1U0,U |!eq-}1p91d @ UO!}EdO| Bp $9I9190s Sa] “WUaWENUeU!} 
-ojne,| @ $1NODa1 UO S|! ‘JUaWaddojangap ap xNeAes} SUIe}Ia9 ANOd ‘s}eUy ‘aquauljied a4anb 
}1e]9,U JUsWa.UeUIY Np UO!}sanb e| anb uaiq Is ‘s!u)-s}e}3 Sap siinpoid xneaanou sina} ap 
yuednid ej JUaUUa!}qO Suna}eUIp4O,p $iNnajoN.4}sUOd $37 “JalyljUap! e Sa}IOIJJIP JUOS s}INpold 
xNeaanou ap uUolzes!|e94 e| INOd sjaljajzeW ap s}Uedqey Sap JUBWBOUeU!} BP S991NOS S37] 


-(ZE Neajqed 410A) alqied aun sulow ne JaAeijap ua e asOdsip HOS au jUAl|9 un,nb 

SUIOW @ BUIBWOP NeaAnou uN suep xNeAed} ap Sed JUaUUAIda1]UB,U $9}9!90S S89 ‘Juanb 
-SU09 Jeg “UlOSAq 1UO S|! JUOP SadIAJas sap JUIOd Ne asi e| ap S!e4j Sa] JUBWA4EUIP4O 
UOJ $]U9!]9 Sina| ‘S|lasUOd-S}.1adxa Sap ja SalJawUesBOId ap Sinass!UINOJ Sap Sed a] SURG 


UOIJEAOUUI,| ap JUaWIaDUeUI 4 (q 


‘uaipeued ayosew ne sed jua}depe;s au inb syinpoid sap juawuanbay 

UaPUAA S$]! ‘AUIedIaWe BJ9W 3}9!190s 8UN,p UOIONPOJd e| ap a}dwWod 4149} JUBA!OpP inb 
s|alJa}eUW ap SuNassiusNOJ XNe UNH *3j9}UAI|9 e| AP BdUe! JUD ej BUal|e inb xna}noo jue} 
-JNO sadiAsas ap a}l4DOIpaw e| sed JUaWWaNbs4} YINpes} as sadinossa. ap ja saduajad Woo 
ap alunuad aun no uolj}eo1|dde,p saulewop sap suep Jabebuas e saaiod juOs sasiidasjua so} 
‘gjajual|o e| ap seduabixa xne aipuodas ap jueds0}49,S UG ‘saiuaid aj] sed saduan|jul jnoNs 
UOS SJaiUUOde} $a] 1a SalJaWWWeIBOJd ap Sunass!UsNO} Saj aNb suoje ‘sjal4g}eW Bp S}ued 
-l1qe} Sap seo aj suep JuaWaialjNoiyed anof sinajoe} Sad ap J8!U1aP 97] “S9||BANOU S3414}0 SO| 
jUaUILUJajap INb sunajoe}y XnNedioulid saj JUOS $]9} ‘AaUIedIaWWe B4QLU 939!90S BUN Jed yinpod 
un,p UO!TISOdSIp e asiW eB] 19 BDUILINDUOD e| ap SUOISSaid Saj ‘a/9]UAI|9 e| ap sanuabixa say 


‘suinpoid xneaAnou ap juaw 
-90UR| 3] J8p90eI1d JUBAIOP INb ayoieWwW ap SapNya sap ddUeSIJINSU!,| 3/9A94 LE Neajqel 3] 


an1jeas9 UONIE,| ap SJUe/NWIIS (e 


SaNbIVeULOJU! SBDIAJVS 39 SJINPOJd sap asN}iUsNOY e] Bp 4NajDas a7 


06 


‘sawaisAs ap ja sjalig}eW ap UO!}deduU0d e| JNOd siuf)-s1e1q sap a4jeyNgi4} sulowW sed aunawap 
ua,U UaIpeUed 4Na|zD~aS a] slew ‘sasijeloads sauleLUOp sap suep sayonogap s}ueyodwi p 

9ANO4} JU INb sai jawiwWeibod ap ja sawaysAs ap UOl}esije9J e| 9119SNs JUO Ua!peUueD aydIeEW 
ne saidoud suoljeoijdde saq ‘suoljeAouu! sanbjanb asijeas yuo alyauiwuei6osd ej ap ya anbis 
-eydised ja auel|ixne jaii9}eWW Np sayouesg-snos sap sjuawa|a sanbjanb ‘siojayno|, ‘epeued 
ne assnod sau} sed jsa,u sinpoid xneaanou ap yuawaddojanap aj ‘ajei9uab uode aq 


"sasijeloads saulewop sap suep 

jUaWAapUdL 9] Ja/O!;aWe Ud e ]NONS JUBYDJAYO Ja SiN|}eUIPJO,p SiNa}oNssUOD Sap a}|ao 
dane UO!JONPOJ ANaj ap 9}1|!qQ!zedWOD e| JauNsse,p ‘sayoieW Sina] d1pUaj}a sNod ‘jUuadI044a,S 
sjuediige} xnedioutid saq “juawapuais-jnoo Yoddes aj uns 3a UO!}esIjeI9ads e] uns saxe 

1S2 S}INpoid xneaanou ap uoOljesije9s eB] ‘BUIELUOP a9 SURG “sIU()-S}e}q XNe aUIAIIOe,p 94}Ua0 
ina] 1UO sanbiJaydiiad sjaiiajew ap sjuediiqey sa] ‘sinayeulpso,p sunajonsjsuod saj auWIWOD 


"[!2q-11pa49 UN,p Nya Ua Jano} 
9] 2 19 jalsajeWW Np Ja}ayoe e 9}sISUCD INposd NeaAnou UN 414440 ‘sajja Nog “jUaWAaddojaAsp 
ap sed juadno90;s au sag6o1J98}U! suoAe snouU anb |1eq-}ipa49 & UO!}E90} ap $9}9190s say 


"949 Huo] e 

S}1}9a/qo sina] JUaN}I}sSUOD saaysAs ap UO!edIIqe} e| Ja ajes6a}U! UOI}daU0D e| aNb jUasIp 
$81NO} slew ‘sawaysAs ap sazueVOdW! saljied ap UO!}dadU0D be] ap apes aj }UI9}2e a10DUa 
e,U $a960119}U! SUOAe snoU anb saj}a9 ap auNONY ‘sunassiUsNO} $aijNe sap SIA-e-SIA aDUep 
-uadgpul 4naj 4ainsse,p je JUaWadinbap savaid ap snjd ua snjd ap sawaw-sajja 410AaDU09 
8P 1UIDIOJja,S Sasiudasjua sad ‘adualJadx~a,| DAA ‘salua}sAs ap S}UaWa|a $}1]ed 9p UOIeS 
“1294 &| ap JUaWajeba JUadnd90,$ ayoueIQ-sNOSs 9}}99 Aap SasiidasjUa Sa] “sjal49}zeW ap s}UeD 
-l4qe} Sasjne_p e JuaWA}janyiqey jeJayoe UO,| anb saayoejap sadaid ap uOsIeuIqWUOD eB} 1a 
saluauiweiboid ap julod ne asiw e| saujne a4jua ‘UO!}e01|}dde,p saulewiop xneaAnou ap suep 
suoljesijeas sap JUBUUBIGWON sasielixne sjaisajzewW ap sjUedIIqe} Sap sjinpoid xneaAnou seq 


“ayoueiq 

91}99 ap UO!}eAOUUI!,p SOJya Xne epeueyd np Yodde jedioutid aj anjijsuod JUO INb syuawad 
-dojangp ‘saisawwesboid ap aiaijew ua sjuawaddojanap suleyiao epeuesd ne anjoajja juep 
-uadad UO $1NnajdN4jsuod sa] *s1Uf)-s}e19 XNe JUIOd Ne si ‘alized ainafew ua ‘jsa inb jas 
-9]eW Np ins yUuawajedioutid yUa}Od s4najeu!p4o,p sinajoN.4jsUOD Sap $d4JjO Sa}JaANoU saq 


sanbijzewOjsul S9dIAsas 39 SJINPOAd sap aiNzIUINO} e| ap sNayI—as a 


68 


-JUaI]O Ne sj1ajjo saWe1BOd sap ajquuasua,| e SUO!JEJO!|We SEP UB NO ad!AJas ap BpOw 9| 
suep SUO!}ed!}1POW sap Ua ‘UO!}ed!|dde,p sau;eWOp XNeaANOU ap jUeSS2J9}U! SB9!A1AS Sap UB 
1Ua}SISUOD SiNd}eU!p40g|a2 Jed 3a JDa4Ip 39e}U09 Jed sad!AJas AP $B4}UB9 SBP SUO!JEAOUU! SB] 


“sjuawaddojanap $399 ap 
inayoe} Jue WOdWI! UN sunajl|le,p JUOS XI4id sa] “sjaljaze XNeVANOU ap uolzisinboe,| ap JuawW 
-2J/UIP1O ]UA}[NSa4 UIYDeW-sdWa} ap SuNass!UsNOJ Sa} Jed $}494}O SBd!A1aS XNBANOU $2] 


"$9N4J99J S9|JAANOU AP BBALWe,| DBA JUaP!DU!OD auleWOP NesAnou UN suep 

SADIAJAS OP SA4JJO Sa| ‘aje49UaBH aj6ay “sexauUOD SUO!}e9!|dde sap suep (uolzewWweisboid ap 
aualjew Ua JUBWAa.essaogu sed) gjUaWIJ9dxa jaUUOSJad Np 483N1984 e JUBYIJAY9 78 UO!1E9 
-1|dde,p saulewop xneaanou ap jns Juawaddojanap ap S}0}49 Sino} ja140d Juawajeba jUOo} 
saasI|ENPIAIPU! Ja Saas!jeLUIOU SalJawiWeIBoid ap Sinass!UsNO} Sa] ‘uoljzeo|dde p aulewop 
neaanou un suep sdwea} np yednid e] JUaNyIs as sj!asU0d-S}Jadx~a Sap SBD|AJBS XNEIANOU Sa] 
“SOIJISIAAIP JUBWWAW9IIX9 JUOS IN9}as 9] Jed JUIOd Ne siwW sunpoid xneaanou ap saiuab saq 


slinpoid xneaanou sap juawaddojarag “€ 


“yediouiid awaysAs 

Np uolzesijizn ajnas ej sed yesjaw4ed au anb sasaljnoiqed SUOIOUO} ap JUBWAaPUAL 9| 
JUBIOIaUe “V7 “| “4 $9] Jed S}JajjO sadiAjas ap ja SjalugzelW ap Sajquasud Sa7] “SiN9}eU!p4o 
sap juawajebs JUapassod saselixne sjal4a}eW ap SUeDIGe} SAP S}UAI|9 So| ‘Juawa|e1aUay 


‘uoIsnypip abe] aun e saul}sap sanbiuysa} 39 sanbij!Ua!0s 
sauuei6OJd $a} INS S}OJJa S4Na] }UIIJUBDUOD Sinajeu!p109|9} Jed Sad!AJas ap $B4}U99 Sd} anb 
sloje jeiauab a19}0eJed ap xNeldiaWWWOD SatUWeJHOId Sap UB4JJO 994IP J9e}UOD Jed Sadi Aias 

ap $94]Ua0 Sa] ‘S8dIAJas sap ainjeu ej Jed aljjed ua anbijdxa,s auasa}jip e7 ‘sanbiyewsojul 
sawaysAs sap e sad0e sno} anbsaid UO sinaj}eu!p4o9g|94 Jed S8d!AJasS 8p $94]UBD Sap $}UA!|9 sa] 


‘uoljejjeysu! aidoud es 
JOA, Pp ANbIWOUODa sNjd JUAIAAp |! ‘JUASSs!O199e,S SANDIJEUIOJU! S89! AJas UB SU!OSAq S2| anb 
sap sed ‘ajqeysul snjd dnooneaq 3139 & PUd} 3/9}UA!|9 3}18D ‘sanbiyewsoju! sawaysAs ap sed 
1U0,U 19aJIp 19e}U0D Jed sadIAsas ap SiNass!usNo} sap Jedn|d e| ap s}UAl|d sa} ‘ayouenas UF 


SANbIVeWAOJU! SADIAJIS 19 S}INPOId sap aiNjIUANO} e| AP 1Na}Das 37] 


88 


saodueinsse p 
$4a1|O1ad saiuBbedwod : ajdwaxy saiubedwood ‘sauualiae saiubedwod ‘sanbueg 


** * 


L L Z sanbisaydisad sjaiia.ey\ 


c [!8q-11p919 e UO!E907 


c E saileljixne sjaisaye yy 


v L L sanajeulpio 


L L Z asijeioads awaysAs sed JUaWwayzIes | 


L Z Z “é Sina}yeulpsoaja} sed aaisuas 


L € € 8 L G JasIP 19e1U09 Jed adIMaS 


L SeauUOP ap UOljeseEdaig 


L aul yoeuw-sdwa | 


L saasijeWOU salsauiuesBOl 4 

L Z € L SaasIj|ENPIAIPU! SaliaWUeIBOIg 

S € uolje}|nsuog 
»UOl} saiald 
-EWIO} ¥S801M9S yUawauBb -nyoe} 
sa1406 sed -sued} ap -lasua ,p -nuew 
-31e9 juanes sjUawau ap sat} sasaw sasiid s4ia1u s}.Uauas sasiid 
saino 4, EIN -J9ANOD -snpu| $919!190S -34]U -uode 4 s1)ge13 -04}U 


sayouesg-snos 
$8] UOJas ajaqUal|D 
O€ nesjqey 


L8 


€ sanbisaydiiad sjalsaze| 

c EQ-y1p9_g49 @ UO!}EIO7) 

€ saselpixne sjaiayeyy 
L L Ve S v sina}eUulpsoO 


asijeioads awaysAs sed Juawayz!es | 


9 € sinazeulpisoaja} sed ad1as 


9 € SL jOa1Ip 39e}UOD Yed adIMIaS 


saauUOp ap UO!}e1edaig 


L aul yoew-sduea | 
L saasije WOU saliawWwesboidg 
Z G saasijenpiAIpUl SalsauWesHO1 
€ Uuo!}e}|NSUOD 
saljau (sounu (sounu 
-wes6oid 241 Xd) -211 Xd) sina} 
— Sjalig}zew aul yoe uw sina} }OsuIp = =—s- le Q-31p 949 -euIpso,p 
: sasijelsads -sdiwa} ap -eUuIpso 19e]U09 e ina} sadA} sinajeulpsio 
sawa}sAs a}UaAal -9|9} 4ed sed -eUIpJO,p saijne ,p -1UIWW 
ap ajua/ ye JEU ad1MaS adINas uolje907 91U9 /\ ap ajua/ aunony 


S9YOULIG-SNOS Sa] UOJaS 
}U9W9}!121} ap ayiI9eded ap Sa4JJO 


6z neaiqeL 


98 


“sauuwuesbOd sas 41)qQe}9,p aiNsalW Ua 1UBANOS sa 
4najzes!|!3N,| 429 ‘sajeidads suo!jeo!|dde,p ana ua saasijenpiAipul salsauiueibo1d sap juawal 
“JeUlp40 apuewWap 4nd] UO “uNajeu!pso,| efap juasi|!3n INnb sjuaijd sap jUaAJassap SaHO119}UI 

suoAe SNoU anb sagsi|/enpiAipu! 3a SagsijeW4OU saljaUWesBosd ap sinassiUinoy sa} sno} 


"sa|qIUOdS!p saluaisAs SJaAIP Sap SaAl}esedUUOd sapnj9 

Sap }@ sawaisAs xneaAnou ap 9}I|!GQesiej ap sapnig sap JuaWajedioul4d JUassiUsNOY naj sj! 
‘puosas xne jueNg ‘sagsijeldeds sal sauutuesbo1d sap ja xneaAnou sjalig}ew ap aiyiqesiey 

8p Sapnj9 sap ‘sawa}sAs ap UO!}eJO!|9WE,P SadIAJas SAP JNOVINS JUASSIUINOY sf! ‘suaiUasd 

xnvy ‘sed uo ua,U INb xnad ja JUO Ua INb xnao JUaAJassap S|1aSUOI-s}1adXx~a S97] ‘suna}eUIpIO,p 
juasodsip Inb sjualjd sap e alusnoy Jsa sanbijew Oj! sadiAsas sap ajqeiogidde uoiiodoid aun 


sanajeulpso,p juesodsip sjualy “Zz 


“ajqies 193N|d Jsa UOIZeEUILUOSUOD 
naj ‘saabo11aju! sasisdasjzua saj UOjas siew ‘aulyseu-sdiwa} ap sinajyeyse,p aluobaied aujne 
ajnas e| JUaN}I}sUOd JUIOdde,p a}!9eded ap UlOsaq jUO INb Snayesi{!}N sa] “sajqepuaA sjinp 

-O1d sap 410Ae 4NOd sjalsajeW ja Sal sauWesBO1d JaUIqUIOD ap ayssad9U e| a1090Ua aUBI|NOs 
INb ad ‘aul yoew-sdiwa} ap sunayewWOsUOD xnedioulid saj JUaLUajeba UOS S|} “SaasijeUU 
-4OU SalJaluWesGO1d ap sinass!Uinoy Sap aja}UAI|D aLOY SNjd e] JUaN}I}sSUOD SiaIUUOdEY Sa 


‘juawapides snd aj addojanap as inb 1naj9as 9a] ‘s10413 Sap ‘JUeLa S8dIAJ~aS Sa] ‘S}JUaWUAaU 
-49ANOB Ja $9D1A49S ‘SAlAJSNPU! : 9}IAI}9e,p $4Nnajdas $101} SUeP }U9}NIDAI as S}UaI|D xnedio 
-ulad sa “uOj|!}UeYII,| SUep sasisdwoo saiuBedWoOd sap ajajual|o ej ins aod QE nea|qe} a7 


ajaiualj9 (6 


"yaad 

ANa] 9] Sasejje p a4jyiyd snaj anb sap yuawadinbs aidoid nay sajayoe e JuasIA (aassed 
aoualsadxa,| sed abn[{ ua uo, ts) iInb sasiidasjua $ajzijed ap JUaWAJIeUIPIO JUOS aUIYDeW 
-Sdwa} Np jUapUaAas ja JUaJaYOe IND UOdeY e JUBLUA}Ie4} AP Sa4jU|d Sa] “snUaA|J Sina} ap 
BOULSSIOID OE] 19 9}I|IQe}S ej JauNSse 4NOd SialuUOde} UD JUBWIOJsUeI} aS IND SasisdasjUa sad 
Zayo anpuedai zasse anbijesd aun_p ej 116es |!,nb jUuajanas ajanbua,| ap s}e}jNsau sa “juIod 
ne sasiws sawaw-xna UO sj! Nb suoljeod!jdde sap unod aur yoew-sdwa} np JuapuaAas ja 
juajayoe INnb saasijenpiAlpul SalyauiWeHOud ap sinassiuinoj sanbjanb ajeubis GZ neajqe} a4 


Juauiajs/es} ap ayigedey (f 


sanbizewsOjul SadiAsas 39 s}INpOsd sap a4njzIUINOJ e| ap sNajI—as ay 


G8 


uolze} 
-10|dxa,p 
sala 
-we 1601 4 


saas 
“eNnp 
ANpul 
saljau 
-WweJBOl 4 


sa9}depe 
S99s!| 

-e WOU 
uoljeo 
-1\dde ,p 
SalJauu 
-WeiBO1d 


saliaw 
-Wwes1BO4 4 


L sanbisaydiiad sjauaiey\ 


rs Jeq-tipgso e UOI}e907] 


saseljixne sjaisgie || 


sinaJeulpsiO 


asijeisads auaysAs sed juawayied | 


sunajyeulpsoa|a} Jed ad1as 


199a11p J9e}U0D Jed ad1MaS 


L saguuop ap uolzesedeiq 


L aul yoew-sduwea | 


saasijeUOU saliauuesbOl 4 


saasijENpI Apu! SalsawWeIBO1 4 


uoljey|Nsuoyd 


aunony 


‘sagsi|enpiAlpul saliawueibo1d ap 
QWIO} &| SNOS $}UAaI|D Sa4zNe,p e |!eAesy 
a9 ap uolje}depe aun a}insua 414440,p 
j1odsa,| suep }Ual|9 UN,p 8}dWOd a} 
Jnod jieAes} UN JUAINDExX~a ‘UOISeD9O,| 


** 


ayouesg-snos aun,p snjd e 

juadioiqied saibuedwod sauleziao anb 3sa,5 
‘sasisdaijua,p a1qwou ne inaligdns 3sa 
sajJejjo satuauuwes6oud ap aiquuou aj 1S 


* 


«SAYDUPCIG-SNOS Saj UOAas 
saljauwueiboid ap adA 1 


gz neajqe | 


v8 


vA L sanbisaydisad sjaisaze || 

c [!€Q-11p949 e UO!EI07 

6 1 saseijixne sjarsazey| 
L $ina1eUuIpsO 

Z ie asijeioads awaysAs sed pUaWwazes] 

L v lL $ina}eUlpsogja} sed adiANas 

S SL }9eJ1p 19e]U09 Jed adINNaS 


L saguUOp ap UO!}e1edaig 


L aul yoew-sdiwe | 


L saasijeuWOU sal sauiwueibO1g 


L Zz v SaaSIJENPIAIPU! SalJaWWeIBOLg 
(S uolje}j|NsSuOD 
SOYDIUCIQ-SNOS Sd} UOJ9S SBDIAJOS 
(sosgioueuls) : 
asijeioads jesgua6 anbijiuatos sanejye sap uoljeo!|dde,p saulewog 


aulewog aulewog auiewog sap aulewog Z@ nesjqey 


€8 


€ L 76 sanbiugydisad sjaisa}e|/\ 

c c [!eQ-3!p9g49 e UO!}EIO07 

€OL € saueljixne sjaisa1e || 

aL G Z sunajeuIpso,p sunajonsysuog 

gsije199ds 

GL'L L L Z awaysAs sed juawayes | 

ev 9 sinajeulpsog|a} sed saainuas 

vl v 9 8 € }9a41P JOe}UOD Jed sadIAsaS 

G L saguUuOp ap uol}esedai4 

L L aul yoewu-sdwa | 

L L saasijew4oU saliawiweiBO1g 

9'L L L z L Z SaasijENpiAipu! sawawwesHO1g 

L tT L uo!}e}|NSUOD 
Janne uolbas sed ja 

-8Ssi|q ore 


inh ayoueiq-snos sed (sisdwod xnei90s 
uahow sabals) s}uatuass!|qe19,p aiquony 
BIQWON ‘a9 SOlIeld o1elUO dagaNH:  sawize/} QZ nesjqe] 


c8 


9'1 vZ9Z € SL8 € sanbligydiiad sjaii9ie yy 


9" 89S ZL c v8Le 6 [!€q-71p949 e UOIeD07 
v'L LZETZ c 9LL Z saujerlixne sjais9ie yy 
LL OSSOLL Le 039 9L v Sina eUIpsO 
VL 62S LL 9 CCE L S; $4N9}JEUIP109/9} Jed SBD!IAJBS 
Zc OL LOO OL LZ €6L LZ Dap 19e]U09 Jed sadiAas 
rage) OLE L OLE L saauUOp ap uolesedaig 
9'0 000 1 L 000 1 L auiysew-sdua | 
L‘O OOL L OOL L sagsi/e WOU saliawWwesbO1g 
fal VOLT L G6E L SaaSIJENPIAIPUl SalauUWeIHOi 4 
6'0 OOS L € 00S Z uolzeyjNsSUuOy *SOl|{laNda4 SUOIZEWIOjU! Sa} Saide,q 
snuuoo 
,24YOURIG x(OOO$) No sawiise 
ayoueiq (€)X(Z) -SNOS eb} ayouesq }UOS 
-SNoOs ayoueiq  suep sasiid -snos ied snuanas 
anbeyo eps -snos e| ap -813Ua,p salubedwoo sa] }JUOp E 
snuanas 20} je10} sap uaAow saiubedwos % va nO F Ua ‘saysueiq-snos 
sap % nuanay aiquon nuarhay ap siqwon $3] UOJaS SasiidasjUa Sap snuaAaYy 


(S) (v) (€) (Z) (L) G¢ neejqeL 


L8 


O9E GE 


v90 LS 


vl L 


OLOE 


CLE 
vCv 8 


9LSV 


(a4youew 

Np awnyjor) 
SUOIII!U POLS 
sap % ua ayoueiq 
nos anbeyo 

ap Sa}UaA sap 
JIPEWIJSA JULLUO|| 


ayoueiq 
-snos ied sayuan 
sap je10} np % 


62S LL 
LSIISIL 
OLE 
000 L 
OOL 
VOLT 


00s Lt 


(000$) 
s3960119}UI 


saiubedwoo 
sap Sd]UaA sap 
}ijewizsa je10 | 


SiNG}EUIPIOIIa} Jed SBDIAIBS 
19a41P 39e}UOD Jed SadIAIaS 
saguUOp ap UOleledaig 

aul yoeuu-sduwa | 


SaaSIJELUIOU SaldaWULUeIBOIg 


uoleoydde p saiwauuweib01g 


uoijejNsuoD 


SAYDULIG-SNOS Sa] UO|S SBdIAJas ap 
SINASSIUINOJ SAP S}IPELUITSA sNUaAZY 


pz nesiqe 


08 


“8UINP94 $a4} a]/a4d9 aUN e Siew ‘jUass!UINOY Saj IND sjaliazeW ap sjuedgey 

$9| anb saijzne sa1ubedwioo ap seo sanbjanb angjas suone sno “uo!1e}10)0x~a,p sai jawuuesb 
-O1d ap sunassiuino} xnedioutid sa] }UOS sina}eUIpJO,p SinajonsjJsuOd $a] “UO!ed1\dde,p 
aujeWOp awa UN sUuep xXNeAeJ} SiNaisnid 4a!jUOd JUeSIe} as Ua SanBojeue s}e}jNsSe4 sap 
84pUla}}e,P JUSDIOJJ9a'S S|lasUOd-sLadx~a saj Ja SagsijeNpIAI pul saliaWWesGHOjd ap sunassiuinoy 
$87] *98/9}U9!|9 4Na| ap SUIOSaq XxNe sagsijeW4OU sal JaWWesHojd sap jua}depe jUuawa}!e1} ap 
$9.1}Uad Sa] “}UaWaJedgs 9119eded 33180 sed JUapUAA aU Sano} Slew ‘aljaWUWesBosd ap ajo 
-eded aulejjad aun,p juasodsip uoj|!}Ueyo9,| SUep Sasi idwod saiubedwoo saj $a3n0} anbsaig 
"S8DIAJS BP Ja Sjal49}eLW ap Sa4HajU! SajqWwasua,p S}UaWa}]9 BLULWOD JUASI}I1N Sa] Inb xnao 
UOS saasijeWJOU sal jaluwesboid ap sinajyeas9 xnedioulid saj anb gz neajqe} ne e1saA UG 


SalsJafjO SAaLIBUIWeIBOld (a 


‘sdnaj}eulpsoa|a} Jed $aa}ies} JUOS sajeldsauUWOD SUO!}edI|dde,p 

JURSSIOJD BIQWOU UN sie ‘sanbij!}Ua!ds Ja sanbiuyoa} sasAjeue sa| suep Jasijeloads as e 
Pua} JDaIIP 19e}U09 Jed JUBWA}IC] ap Sa4jUGd SAP a}IAI}Oe,] ‘Sasleyye Sap aulewoOp 9a} 
jUassasajul saluBedwod sap aqiofew e| sed sjiajjyo sadiAsas Saj anb asjUOW /Z Neajqe} a7 


uoneojdde p sauileuog (p 


S8DIAJBS SING] B4PUIJ BP 1ONOS aj aja UO 9agEaNH Ne ja O11eJUG UA sajje} 
("UO!}e4}UaDU09 MOAC ajquuas Sajd Sinajoe} sap un,4 “SUI SJUBDIIGe} $8] D9Ae SaNAaijua say. 
81199 ap jJUuejOdW! 4najoe} UN aLUWOD ‘uoljanpojd e| ap saouabixa say} Jed ‘anbiuysa} ja aasijeioads asanao,p 
 SUO!EIIUNWIWOI9|a} SAP 1NOD aj aJapis 9191p aja sed eu JUaWaSsI|qeja Na] -UJEWW AP SIIOAJSA1 Sap ajiwuIxOud e 
-U0D UD) “Ol4ejJUGQ Ua $34}UaDUOD jUOS ‘saliauuwes6O1d ap ja UOde} e JUaW ‘2aqanH Ne ja Ol4e}UGQ Ua aa1}UaDU0D 
 ‘syueyodw! sayosew sap e jUassaipe's -8}/€1} ap $ajjUad sap jsa Inb ad nog. ysa Sunajonsjsuod sap ayoueiq e7. 
INnb ‘sinajeulpsoaja} sed sadiAsas ‘sjuawa_e|dWa sap x!OYo "SajelNJBWILUOD SUO!}e}UaSaIdas Sap {NO} 
$8] ‘anpuays sas} anbiydesboab uo a} adUaN|jUI JUBIeAe JUBWAaUIBANODH -ins ‘sjuawassijqeja xnaiquiou ap UO 
-Iyueda4 aun Jed sajqissaooe UaWwasie np apie,p sauwesboid saj anb ajanas sauelixne sjaiajeu ap sjuediqe} saq. 


sanbiewssOJU! S8DIAJVS Jd SJINPOId sap a4NjIUINOY e] Bp 4NajI—s 97 


62 


“sajzuedioiqied sasiidaij}ua sap 
s911SOUOJd Sa] INS }8 SANAas}UA $a] INS JUPPUOY SNOU Ua SUOI|[IW POL} & SANbDIZEUIOJU! SBdIAJAS SEP PydIeWU Bj QFUI}sa SUOAe SNON re 


: anb a43no ua anbipul 9Z neajqe} aq ‘seejuasaidas 
uaiq JUOS sayouesg $a} $8}NO} NO ‘OlWeIUG Ua |a4}UaDUOD jsa aNbi}JeW4O}U! 4N|}Das ay 


sunassiusnoj sap anbiydes6oab uolijeday (9 


"SUOITEDIUNUWILWU099|9} 

sa} jnes ‘inajoas np sajueyodu sayouesq $a} Sajno} e JUadioijed sunajeulpso,p sunay 
-9NJJSUOD $3} aNb 48}0U BP JUDIAUOD |! ‘SIOJa]NOY ‘sajeqo|6 sajja9a4 sap OOL “A Z’‘OL 
dane Buel awaixnap ne jUuasse|d as UOdSe} e JUaWA}Ie1} BP SasjUad Say] “(GZ Nesjqe} 
JIOA) 4N|a}Das NP snuanas sap aWWOS ej] AP OOL “d G’LZ 10S ‘O00 0S9 9L$ AP uaAouw 
JAJJI4YD UN D9AC 2}9} US JUBUUBIA SINa}eUIPIO,P $iNajJON4}sUOd Saj ‘SNUBADA Sa] Jed 


saiubeduloo sap snuanay (q 


‘(saaqiodw! awaw) saiiauuueiboid ap ajuda 

eB] & 1a UOljeidepe,| e ‘jJUaWaeddoOjaAap ne JUaWAl|aljuUe}sqns JUaNq!sjUOD UOdSe} e JUaW 
-91/81] ap saijuad saj anb ‘s!ioja}no} ‘uanbsewas e jsa || ‘Saluauiweibo1d ap apuewap 
eB] & aunaluadns sa4j apUeWAP auN_p Jeafqo,| ie} UOSe} e JUaWAazIe4} a] ‘JUaLUA||aU 
-UO!LOdOJg ‘SasaiWiaid saj anb apides snjd aduessiosid aun jUAalessiBUUOD 19-S9}|99 
‘apnja,| ap anboda,| e ‘siojalnO] “Sinajeuipsogja} Jed sadiAsas Sap $a}UaA Sa| a410DUa 
jUassedap 1991p 19e}UOD Jed SadIAJas Sap $8}UBA Saj aNb Sal|j!anda4 sagUUOP Sap JOSs—al || 


"  ¢2!4obayeo anbeyo ajuasaidas anb (uoj!}UeYda,| Saide,p) aydieW Np aAljewljsa Jed 

B| 18 SadiAuas ap alioba}e9 anbeyo inod sajuan sap |e}0} a} ‘saebousaju! sajubedwod 

sa] Jed sjiajjo sadinsas ap saliobajeo saj ajuasaid pz neajqe) a] ‘OOL “d ZL e& ajjenuue 
JDURSSIOID BS 19 SUOI||IW POL & — ea2a9 Ja ‘aliawweiBoid e| ‘saguUOP sap JUaWA}eJ} 

a] Juegojbua — (,L/6L) sanbiyewsojul sadinsas sap uaipeued ayodielW aj SUOWI}Sa SNON 


sajesguab suolensasgqg (@ 


“ynayoes np sasiidasjua 
OL ap saidne smaiAjajUl,P SO} Sal||landa41 aja JUO suOUIWexa snoU anb saguUOp seq 


anbizeuOjul snajoas a] JUessai9}UI SagUUOp sap sasAjeUuY ‘L 


SANbIVeWUOJU! SBDIAJVS 19 SJINPOId sap aunziUANOY e] ap 4N9}DeS a7] 


‘assed 9a| 

suep }Ie} sas ejad aWIWOD sjalia}eW 
sap x!IOYyd ne JauUOPsOgNs sa} ap 

anb saajafoid (suoieoijdde no) suo 
-BSI|1]N Sap UO!}DUO} Ua SalUaysAs sap 
Jaddojaasp ap jewiou snjd juepuedao 
isa || “saddojaaap e suoljeoijdde 

Sep UO!Da|9s e| SUP apIsas a1jNdI}JIp 
e7] ‘salidoidde uoleoiunwiwodea|a} 

ap suaAOW ap ja UO!}eWOJUI,p 
sanbueq ap ‘saliawwesbosd ap ‘sjaluayew 


“suoleoluUNWIWODa|9a} ‘UO!}eWOyU!,pP sanbueg ‘saliewWesbO1g ‘Jalaie| : L-|9-d-W 


ap UOl}e919 e| alINSUa JUAIeJA}IS 
-sa09u INb suoljeoijdde sap uns yuawab 
-esnooua,p anbizijod es saxe yesnod 
JUBWIUJIANOS aj anb asp ina ejag 
‘(saI6o7 woosny 

Ja 4ajNdwog pajlepijosuoD ‘(xajdAay) 
fjamAauoy ‘a\dwaxa sed) sjas 

-4JIAIUN INO JUeUs} Sa} Ua sjUajeAAjod 
SINBJEUIPIO Sap aupUaA ap nal} ne 
sanbijioads suoiesijdde sap e jalsajzew 
3] Jaydepe e jUapua} sinassiuino} saq 
‘suoljeoij|dde sap uoijou0} ua a}Ualio;s 
oc-L-IG-d-W Seawa3sAs sap uol} 


82 


O€ 


-ON4}SUOD e| ‘JUaNbasUOd Jed “ja SUO!} 


-eoij|dde xne adueyodui,p snjd ayoeye 


uo ‘anbizewsojul,| 9dAe JUASIJeI|!WeY 
aS sunazesijizn say anb ainsow vv. 

"sUO!} e901 UNWWOD9|a1 13 

UOIJeWIOjJUI_p sanbueq ‘salsauwesboid 

‘SJal49eLWW YUCUIQWUOD saluaysAS sap 

ainjonsys e} Jaljipow jyiesnod uoles 


-Oljaue,| JUOP aUIeEWOP UN dUOP eIIO/A 


‘sasnaynoo sulow ja ayijenb ainajjiow 

ap jualeja sajja Is SUOMed}UNWWODa|9} 
xne jadde juaiesaj sunajesiji3n,p snjd 

dnooneaq anb ajanas e ajanbua aij0KN . 


‘epeued ne anbijewsojul inajoas np aouessios9 e| JUOJaINSse inb xioyo 

$8] d4}JatW4ad e UOSe} ap ase} as JOP SadiNOssas sap UOI}eDAa}je,) ‘ajjanjoe aunay,| 
@ salldijsip 1UOSs pseba 18d e suOIsiAaid sa} aWWOD ‘aiboj;oUYyoa} e| ap UO!INjOAa,| 
ap 18 apuewap e| ap sid} ej e UO!]DUO} eas SaaUUOP SaYyoUeIG ap adUeSSIOID eF 


"S2|eIA SUIOWW Sa} atu4a} BuO} 


@ SUO!IN|OS sa] JIUaINOS e auaWe ajj9 JWeLINOd UO ‘s}UaLUaddoOjaAap Saijne,p UOISN|oxa,| 


e ‘ajeuoiba1 uoisuedxa,| uns no ‘inajoas ne JUaWAAI}eJa1 ajeldiauUIWOD aoUe]eq e| 


dns ‘siojdwa,p uoljeasd e] INS saoxa,| e JUeISISUI UW ‘saujne sap JUaWIJap Ne ayouelq 


aUN,P aduUessIOID | 4!Ua}NOS ap ‘ajjanjoe ainay,| e ‘XNapsesey JUBWALUGIIXa 1119S || 


‘Juawapides JUaddojanap as aibojouYyoa} es auuWOd sayonogap sas 1a auNal aso0oUa jsa 


Jnajdas a7] “Uol}ed!UNWIWODAa|a} ap XNeasas ap 1a UO!}eWOjUI,p sanbueg ap ‘saliaw 


-wesboid ap ‘sjalia}eu ap ajiojja awiweb aun,p a}ioeded eB] aijIO109e,p ‘NUaAe aYyooid 
un suep ‘jJUaWAaAIsSN|axa Jadno90aI/d as ap asiAe jew DUOP jIe1aS UO ‘aalJISUaAIP d1JjO 


QUN ANS 49}GWOD JIOANOd JUaAIOP S}! ‘SUO!eEDI|dde sina] ap aoedI4Ja,} sainsse snod 


SJUdJa}JIP SawiaysAs ap UlOsaq UO sanbijeWOJU! SadIAJaS ap SuNayesijiin sa} auwoys 


sajesguab suoisnjauog 


J alod 


LL 


auwsa} Buco] e xneq 

$a| S|l-}Udsazaud SinazesijizN sa] issny 
*sajesjuad Sa}1UN sap yeYyoe,| anb asnaiguo 
SUIOW |1EG-}1/Pas9 e UO!I}LDO| e| 

juOupual JUaWassiZOWe,p sanbiz1jod saq 
v 

}U1943S84 $84} 3419 Nad 

jaUUOSJad aj ‘49YD 8}NOD jaluazewW aj 1S 

€ 

SaUuIedligWe Sasol 

$919190S sap Jaloueuly indde juessing 

c 

sajqeinp 

sn|d saj sadaid saj ‘sjalia}elW ap 9}aI1eA 
apuesb aun suep ‘4IS1IOYd ap ali|iqissod 


Dreisaclal L 


$a0J04 


!eQ-31psi19 
e uoije90} 1NOd sinboe sjaiia}zew 


aj9!Usap 3}1989 ap 

suOIsi9ap Saj Jed S2sUUO!}!IPUOD }UOS 

— "IN *g ‘| Jaluazew a] }NOUNSs JUAas!|11Q 
v 

aia6ueij9 a}alidOid 

€ 

sjai4azeW ap died un slignboe 

inod sajqesapisuod xnejideo ap sulosag 
CG 

|!eQ-31Pa49 e UOIZEDO] ap sa}1a190S 

Sa] S8|QeBUI|NA JUaPUAS SjaliayeW ap 
sjuedliges sap Xlud ap sanbij1jod saq 

L 


sassajqie4 


jUaWAssi}saAU!,| ap aunienyy 


|!eq-21P949 e 
SaNO| SAnaj}eUuIpPsJO sap UO!}eI9a1dap 


sjueyOdW! sinazesijizn 


4naisa}ul awa}sAs 


$]UedIIGel sap sajjao anb asjzne ayjnu 


jesauab 


L 


1 — sed yes ou 
| — ajqejuUas 


auUualpeued QOL “d E’OL e 18a 1 
jJabuesja jejided e jsa | 


sasuadap ap sjaug 


ajaqual|9 


jyUaW9}Ie4} ap ayinedey 


saljauuwei601 4 


uoljeo1|dde,p aulewoqg 


sjuawassi|qela,p uUaAowW aiquiony 


jUaWapUuaYy 


000 v8Ze 


9 


c 


alaludoig 


($ ua) UaBAOW NuUanay 


saAojdwa,p uaAoW aiquoy 


sasiidaijua,p aiquwoyy 


j!eq-}ipasd & UO!}EDO| e| JUBINSSe 
sasiidaijua sap sassajqie} 1a Sad104 
Ec neajqel 


J!eq-}IpPasd e UO!}EDO| e| JUeINSSe 
saslidaijua sap sanbijsisajoe1e| 
ce nesjqel 


oF 


(jeasUOy je 
0}U0J0 |) $a4}Uad saj suep JUaWajnas 
3/qiuodsip anbiuysa} aduajadwog 


G 

S8/QIsiAaid LUBWAIII441p JUOS 

sunajeulp40,p sjinpoid ap apuewap ej 3a aydieW a7 

$4N9}9N4AJSUOD Sap UO!}UA}}e, | v 

49413} 41NOd s}Ula1}se1 dos} saydsew xneuoljeusa}Ul Saydiew xne saooe 
sap sasiidasjua sajijad xne ainssy jUaleJaUUOP ANa| IND Saipso sno} ap 

G $39U3}98dWOD sap UaIpeUed 3j04]U0D snos 

SinjNj S}JUaWaddoO|anap xXne anis $aSl4da4}Ua sap UO!}Ia4Ip e] e alinuag 
-NjOxa adualiadxa,| Juanboe,p away iS 
v szinpoid 

saliawwei60id ap UONONpOd ajnas e} XNIANOU Sap (|!€qG-}1Pa49) sa}UaA sap 
anb siojdwa,p uolesso ej snjd ajnwiis JUaWWaDUeUI} NP Je aydseW Ua asiW e] ap 
S ‘JuiIOd ne asiw e| ap yIyIGiyoud NOD 

8/9}UAl|9 e| a41}1e salwawWesbOId Z 

OP ja SjaluajJeW ap UOsIeuIqWOD e4 asnasauo jsa 

e uolsuedxa,| NO ayoUeIG-snos aun suep 

4ossa ulajd Ua Ja JURAeI}}e aYoIeE/\ ‘S81GIDULUI} S8DINOSSA1 Sap assajqie4 

po saiee : 


sasleljixne sjaliazew ap 
SANBSSIUINO} Sap Sassajqiey ja Sad104 
$9910 4 sassajqie4 LZ neajqey 


<i 


jUaWwajnos ap spuoy 
\leq-1ipaso e ano| jal4a}ew 


xnesauab siesy ‘saiiaw 
-Wei6Oid ap ja SjatuayelW ap UOl}esI|ea4 


Suna}eUIpPsO, P S4Naz esI}13N Ssaj SNOY 

SadiAJas ap Sasiidasjua 
ey een i Ee ee Le ee 
uoijzeo!j|dde aun suep 

sasijeisads sawaysAs ap 3}UaA 

lek ee ee eet ES eee 
L — sagsijenplaipul 

Z — saasijeu4ou 


Z — uolesOjsad 
L — az1enb ap ajg4,Uu09 


e'OL 


| — sed jes au 
| — 9)qQe]Ua1 UOU 
L — ajgejues 


auualpeued OOL ‘d QOL e 359 L 
auuaipeued QOL ‘d Og e 389 1 
JaBuesja jejided e ysa 1 


000 942 


681 


€ 


jUaWaSsi}SaAU!,| ap anzeyy 


sasuadap ap syayd 


ajaqUal|o 


juUawaz!Ie1} ap gy1I9edeD 


saluawwesbO1g 


uoljeodijdde,p sauiewog 


sjuawassi|qeja,p UBAOW aiquoN 


jUaWapuaYy 


ajaiidoig 


($ Ua) UaAOW NuUaAay 


saAojdwa,p uaAOW aiquioK 


sasisdaijua,p aiquioyy 


saseljixne sjaisa}ewW ap 
sinassiusno} sap sanbijsi4ajoese) 
Oz NesjqeL 


sjueabiip 

sap }UaWAaNOA’P ja awWseisnoyu}Uy 

L 

BAIA S94} sed 

1$8,U 8DUdsIINDUOD | JUBLWAJaNOV 

9 

je49uab ua anbisaydised 

JaliayeW aj 1NOd sayonog—ap saj aljdizjnu 
suoijzeoijdde,p juessioid aiquuou aq 

S 

spsepuejs suoieoigey sap juabixa 
$]U91|9 SUIeIAO ‘jal4a}eW Np a}1e} 
-UaW9a|GWOd e| JayDIaYyIa1 e BDUeEPUAa | 
v 

s}uawedinba 

suleqjiad ap JUaWAapPU—AL ja a1I/ENH 

€ 

sjuawadinba suiejiad ap ayIAIsnjox 

c 

sanbiaudisad sjaisayewW sap x1OYUd aj suep 
j1]9a]as snjd jUaIAAp |! 4N|aJeUIPI1O,| DaAe 
aslieliWey as sNajesiji3n,| anb ainsaw e 
‘Si|[!anda1 sabeubiows} saj saide,q 


S&S L 


$0404 


“anbiuaydisad jaisagzew np 

« 9}14e}UaWa|dWWOD » ej JauNSse,p 
anbiuysa} 38 aNnbiwouoda aj[NIIW4I1G 
9 

SA1BIDUBUI} SBDINOSSEd SAP aaIANeY 

S 

uoijsab ap 

a49!}zelU Ua S8D9Ua}adWOD ap alinuag 
v 

sina}eulpso,p 

sinajonijsuod xne anbiuaydised 
J9l4a}eW aj 48}a49e e aaj10d DuOpP 
“saua}sAs xne ajqesOney aja}Uai|D 

€ 

SIU(}-$1219 SAP SaAIsseW SUOI}eJIOdW] 
c 

$1N9}EUI PIO, P SANassiusNOy sap 

X1ud ap sanbiz1jod xne uoijeulpsoqns 


L 


sassa|qie4 


vl 


sanbisaydisad sjaisiajew ap 
SuNassiUsNO} Sap Sassa|qiej 1a S8d104 
6L nesjqel 


cz 


juawajno ap spud 


801A1aS 
UOIZEUWIO} 

ayouew Ua aSILU 

sanpuan sasipueyojiew sap 109 


s}UaWauUsaAnob 
$919190s sapuesb 


esunone 


aunone 
sagsijenpiAlpul 
$9asi|eWUJOU 


Z — je49u96 
| — seoualos 


S 


(sajjaAnou jUawaAljea4 
xnap $a}noi) Z — ajqe}uas uOU 
L — 9|qezUaL 


Jabuesja jejideo e ysa | 
sauUuaIpeUueD OOL ‘d QOL e 1U0S Z 


000 S/8 


XA 


€ 


jUaWass!}SaAUI,| ap aunien) 


sasuadap ap syayd 


aja1ual| 


jUaWazIe1} ap a}1I9edeD 


salsauuwes6Oig 


uoizeoljdde,p sauiewog 


sjuawass!|qe}9,p uaAoW aiquion 


jUaWapuaYy 


gigudoid 


($ ua) UaAOW NUaAay 


saAojdwa,p uaAow aiquon 


Sasiidasjua,D aiquion 


sanbiuaydised sjaiiajyew ap 
siunassiusno} sap sanbijsisajoe1e9, 


SL neaiqes 


9]/97Ua!|9 e| 

38P UO!DUOJ UA Saa}UaIIO ‘sUuOI}edI|\dde 
sap aulewop ja anbiuyde} auiewop 
‘sadUa}adWOd ap 11OAJaSa4 PUeI 

9 

sayouesq saijne 

sa] SUep $a}UelsIxau! Said nad e juOS 
Inb ‘auw49} BuO] e uO!}edIIUe\d ej ap 
ya BYydIeW VP Sapnja sap adueWOduwy 
G 

inaj19as Np sayouesg sasjzne 

sap piebai ne ajuessind uoljesjsiuiwipy 
v 

yUuawaddojanap 

8P 1a BYDI9YIAI BP SadIAJaS S}Ue} 


-JOdUWI,p Jed 1a sajqesapisuod sadinossas $iN9JEUIPIO,P UOIDNAZSUOD e| 
sap sed anuajnos auuaipeued UOISIAIG suep SUaIPeULD $}919] UI Sap adUasgY 

S € 

sasaioueuly epeuegd ne sanjyoajja JuawWad 

sa0inossas ap adUepUOge ‘ sjuawWad -dojangp ap xnenes} Sap jUla4}s9a4 3j}91,U0D 
-dojanap xne ja aibojouysa} e| e sa00V7 Z 
Z s1inpoid 

al4jsnpul, | XNEBANOU ap UO/l}eSI}eIDJ9WWOD ap ja 

ap sinajdas saijne sap ajQ4}U0D qulod ne asiwW ap xneAes} sap adaja 1NOD 


L | ad L 


$30404 sassajqie4 


cL 


sinaj}eulpso, p sinajon4jsuoo 
Sap Sassa|qie} ja sad104 


LL neayqey 


LZ 


eee 


slinpoid xneaAnou ap 
UOITeSIjEIDIBUIWWOD ap sie} 
jUaWajNoJ ap spud} 

sjaliazelW ap UO!}e90] U|a JUaWaDUeUIY 


UO!}eI}SIUILUpPe, Pp SsIed4 
saisauuuei6oid ap uoljesijeas 

uoljeloaidap 

UOIJEWIO} 

ayojew ‘ap apnja 

ayuosew Us asilu 

OOL ‘4 09-0 SenpuUaA sasipueYydsJeW sap }NO0D 


$iNa}eUIpjO, Pp Sinazesi|t}N say sno} 


SUOISUBLIP $8}NO} ap Sinalsaj}U! SaazsAs 
sap |IEG-}iPaso e JUaNO| NO JUapUaA 


SaaSI|BUUIOU ‘Satua}sAs 


JUaWAss!}]SaAU!,| ap ainjen 


sasuadap ap sjaug 


ajaqUal|o 


juawazies ap ayi9edeg 


saliawweliboig 


jesauab 


GL 


€ — sed juanes au 
py — soajqe}uas 


uoljeoijdde,p saurewoq 


s}UaWass!|qej}a,p UBAOW aiquoL 


pyUBWAapUdYy 


auuaipeueds QOL “d OL e 1sa 1 
JaBuesja jeyided e yuos 9 


araudoig 


000 0S9 91 ($ ua) UBAOW NuUanay 
€6Z saAojdwa,p uaAowW aiquiony 
Ti sasiidaijua,p aiquoyy 


sinaj}eulpso,p 
sinajon4jsuod sap sanbijsisajoese|g 


QL neaiqey 


OZ 


9}0eXa S$a4} sed }s98,U UO!eWI}S—,| IS 
sanbsii sap alsodwod inb saiezeyioy 
$}€4}U09 ap UO!}e}da09e,| e adUepUa] 
S 

GAlid 19 D1|GNd sinajoas 

xNe Sa}UaA Sap SseanbiewW suoljenjonj4 
v 

sajapisuod 

uoljeo1jdde,p sauiewop saj suep 

sa} UaWI9dxa sualdiUYyda} ap alinuag 


alawWei6Oi1d ap a4a!}eW Ua S|lasuOd sap € 

JQ@UUOP e }INPUOD sa] INb ad — ajIAII90e,p ynejap 
S@UIEWOP SaijNe,p suep $}e4]U0D sap JUAANOS 112} adUal4adx~a,| NO saulewop 
}UIUUSI}GO s|iasuOd-sadxa XNaiquiOU aq sap suep JajjieAes} ap U0!}e61;G9 
c G 
sa|qesuodsai sauuosiad ap adnoié6 jad xneJsauab siet} 
un 4ed no jueabisip jnas un sed ainsse sap inapino] e| 1a asAjeue,p sdwa} 
9432 1Nad asiidaijUa,| ap sadons aq np snanBuoj ej na saanaja sainjoe4 

\ \ (Salsauuues6oud) sjlasuod-syiadxa,p 

$aslidasjua sap sassajqiey 1a sad104 

$a0104 sassajqie4 GL neajqey 


410A8991 & Sa1dwod 
$9] Ja0UeUIL INOd JUaWA|NOJ ap spuo} JUBWASSITSAAU!,| ap aNjeY 


aul yoeuw-sdwa} 


xneiguab siesy ‘SjUaWa}1e4} Ja saiejes Sasuadap ap syayud 
yUaWAaUIBANOB 

sapuesb 1a sauuaAOW Sasiidasjua aj91UaI|/9 

aunone juawea}!e1} ap ajzlIoedea 


saasijeNplAlpul salsauwesboid 


$a] JLUBYINO} ayyIgesie} ap sapnjza salsauWeIBO1g 
(S!04} $a}N0}) je19Ua6 uolzeoijdde,p aulewog 
Z xneaing ap uaAow aiqwony 


| — sed j1es au 


7 — $ajqej}ual JUSWapPUaY 
sauuaipeued QOL “d QOL e 1UOS € Sa} alaidolg 
000 00S ($ ua) UaAOWW NUaAaYy 

Of sahojdwa,p uahow aiquon (salsauuesbOd) sjiasuoo-spiadxa,p 


sasiidaijjua sap sanbijsiuajoeied 
€ sasiidasjua, p siquoyy pL nesjgqey, 


69 


S8dIAJaS $84}Ne,p aipuar ap uaAoW UN 
1NO} JUeAe aNjISUOD saluaWWeIHO1d ap 
aiNyUINOS CF “UOSe} e JUBWAIe1} NP 
ja jalugzeW np sayoueq saj sludwios A 
‘saulewop saijne,p Suep s9zAl}9e,p 
snuanas Sina] ap UOlLIOdOUd 81404 

aun jUadI} Sasiudaijua sap yednid ey 


L 


sa0104 


JIOA8Da4 Be $91dWOd 
sa| sa0ueUly 4NOd JUBWAa|NOJ ap Spud} 


xneigug6 siesy ‘sjuaweayies} 


(‘N-"3) sia1uuodsey 


sunone 


ulediiawe 
gyosew a} Jaylojdxa eg aouessindw| 

9 

g9Ud14INIDUOD e| }104199e 

inb a9 ‘saureoiugwe salsauiwes601d 

ap aouadl| snos uoljewoj|dxg 

g 

Uo!}e OCW! ,| aP 8dUaIINIUOD 

v 

sajqe1depe 

jUaWasie sagsi|eWOU salyauwes6osd 

ap julod ne asiw ap s9Aa|9 s1nod 

€ 

sgyonogap xnaiqwou ap 4aAnoJ} JuaAned 
au suoijeojdde sa| sed 1U1943sa4 sa 

sags! |PWs0U SaljaluLUeJHOd sap gydeW a) 
G 

SANASSIUINOJ SBP }UIAI}SA4 BIQWON 

L 


sassa|qie4 


JUBWASSIISAAU!,| BP aINIeEN 


sasuadap ap sjayd 


3|giualld 


juawayel} ap guoeded 


sagsi |euw40U 


goueuls ‘adIBWWOS 


salsawuuueibOjg 


uoljeoijdde ,p saurewog 


ajgejuas 


auualipeued OOL “d OOL 


xneaing ap aiqwoyn 


jUawapUa Yy 


000 OOL 


G 


91glidoig 


($ ua) NUanay 


sgA0|dwa ,p aiquoy 


sasiidaijua,p aiquoy 


(sasijeu4oU sawwesbod) 
saliauweiboid ap 
sasiidasjua sap sassa|qie} ja sad104 


EL neajqey 


(sasijeu40U 
sauwesboid) saliauwesboid ap 
sasiidaijua sap sanbijsii9joe1eD 


ZL neayqey 


JauUOsiad 4na| 

ap XnNad 41a19|dWoOd 4nod juIodde,p 

S991 /uas Sap 4N91191x~a,| @ JaYdIaYII e 
$1N9}eSI|11N Sap ajuessio1d adDUepUA | 

v 

sAed np saijqied sasuanip sa| 

SUEP SANass!UsNO} Sap UO!JeUILWUgSS! G 

te 

anbiuyda} aulewop 9a} 

suep 1noins ‘sadua}gdwos sapuesb 

ap JUasOdsip sinassiusno} suleyag 

c 

sylzeulbew! 1a s}uaj9gdwoo 

saysijelogds ap jUlasjseu auquuou un Jed 
asiidaijua apuei6 aun,p ajqissod ajsassaq 
L 


sads04 


JUI94}S81 QYUdIeE/} 

Z 

4aos4ad e 

WUaYII9YO SUO!}e10]dxa Sajzijad ap 
aiquiou — gydiew ne sgo0e,p auyi9e4 

o 

4919094 as e ainjeu ap sed juUe}9,U 
XNBACI} SAP UO!OdOId 33404 auN ‘snuanas 
SEP 9111e/NG944! ,| ap JUeI|NS_4 sgI]NIIY HG 
G 

anbiwouo0sg 

34N}DUOfUOD e| ap aDUepUad|G 

v 

$ad14}e9J9 

JuawWal/al}Uassa SgiIAI]0e,p auleWoOp 3a| 
suep giy1jenb jauuosiad ap alinuag 

€ 

SUI OSaq Sina] ja SuNajzesi}!3n 

sap gA10e,| a4puaidwos ap 

ajqeded anbiuyda} jauuosiad ap alinug, 
c 

xNa ZaYD assey as j!eAeI} 9] AND 
juasJajJaid — Sinajesi|i1n sap apnyiiy 

L 


sassajqie4 


89 


(S9s!/ENpIA!pu! 
sauilueibo1d) saiiauueiboid ap 
sasiidaijua sap sassajqie}s ja sad104 


LL neajqe 


rae) 


410A9991 & S8}GWO9 
sa| JadueUl} 1NOd JUaWAa|NOJ ap spud} 


00l ‘doz — xnesguab siesy 
OOL *d 0Z-G9g — s}uawayzie1 1a saulejes 


| —auuaAoWw ajeldiaWWod ds! ide1}Ua 
€ — SadiAsas 
Z — JuawausJaAnob 


Z — ajuanad ja UO!}E9O| 
G — aunone 


$agsi|eNpi Al pul 


jUaWass!}SaAU!,| ap asN}eN 


sasuadgp ap syayud 


3]Q1UAl|D 


juawazies} ap guoedeg 


salsauuwesbOlg 


L — 1e49uQ6 
Z — seoualds 
p — aoueuls ‘adsaWUWWO9 


uolj}eo1|dde p saulewoqg 


9'1 


Z — sed Juanes au 
| — atuBedwod ajjaAnou 
b — sajqejues 


xneaing ap uaAow aiquwoy 


grjiqe1uay 


sauualpeued QOL “d QOL & }UOS / Saq 


000 S6E 


giglidoig 


02 


L 


(¢ ua) UaAowW nusAay 


saAojdwa,p uaAow aiquoy 


sasiidas}ua,p aiquioyy 


(sgsijenpiA! pul 

sauuet601d) sal sauwei6o1d 

ap sasiidasjua sap sanbijsisgjoe41ed 
OL nesjqeL 


xneiguaBb siesy 

sina} e uoledioijied aun 41ua}qo,p 
aslejUapgdXxe aul yoeW-Sdlwa} ap juesodsip 
Sasiidaijzua saj nod uoises90Q 

G 

sasiidaijua sap 

BAQIOUCUI} QIIP!]OS 19 9IN|IGeIS 

L 


$a9J04 


UOISS!| WSUeI}9|9} 8p 

SgAa|9 Si€t} SAP asned e ‘aW4a} J1NOD e 
$]€4}U09 ap Saulejeubis sap uolje1sagy 
S 

xneiguab siesy Sana} asinpgs snod 
Jaoe|dap as e aulejuapgdxa yNig sdwa} 
ap juesodsip sinajesiji31n sap aduepua | 
v 

[LEAC1 BP BWINIOA a} 3L0199e S 

anb ainsaw e sinaisgj}ul SauaysAs 

ap 4910p as e Sjual|D sap aduepua | 

(S 

sanBbojeue sawaysAs ap sa910p 
suosielw Xne aja}uUal|9 e| ap UO!}DI4}sas 
‘julodde |p sadiAuas ap sed aj sueq 

c 

99UIIINDUOD BAIA Jo 

xXlud sap JUeUIWWIa1ap a49}9eIeD 

L 


sassa|qie4 


99 


aul YOeUW-SdwWa} Np UeIY4O 
SialUUOde} SAP Sassajqie} 1a sad104 
6 nesjqel 


G9 


jleQ-11p949 ap seo Ua JUaLWa|NOJ ap 
spuoj — JeYyde Pp sed Ua SUOI}eS! || QOWLUI 


n= 


(Neq-31pg49 NO UOIJeI9g4dgP) jal4gyeW 


JUBWASSIISAAU!,| AP ainjzepy 


sasuadap ap sjayd 


sanbojeue sawaysAs sap jueAe 
saiuBedwoo sap inod julodde_,p saat as 


S|1aSUOd-SjJadx~a ,p suOsIew 


alaqual|9 


4natiig}xa,| @ ‘aoejd 4ns 


esunone 


juawayel} ap gy19edeg 


saluauweibOig 


jesguab 


uoljeoijdde,p sauilewuog 


L 


LZ6L aiquiacgp sian 


gi [igqejua ap |inas aj aupulayje asadsa 


xneaing ap aiqwoyny 


JyUsWapUuayY 


auuaipeued QOL “4d QOL 


000 000 L 


gt) 


g1gtudolg 


($ ua) Nuaray 


sgAo|dwa,p aiqwoy 


L 


sasiidaijua,p aiquoy 


aul yoew-sdwWa} Np juUes4jO 
s4a}uuode} Sap SanbijsisajDe1e|d 
8 neajqeL 


(HEQ-11pg49 e UOIEDO}) a410SIAOId 
949198189 AP SgAa|g SajqeiieA sies4 
v 

yUessi}Ua|e1 as siew ‘anuaynos 
aouessiojd — gyudIeW Np inajduy 


€ 
jauuosiad Np 4a}N19a4 e AAIWeja4 gUI 1984 


G 

UOISIDg4d e| 18 UO!}e}saId ap lej|gp aj sed 
Sad1Alas Sap ajqissod uolje1duai9441G 

L 


8AIA 8DUd41INDUOD aUN 

}ueuUle4s}Ua UO!jejUe/dWI,p 1NOd ajqie4 
v 

jauuosiad ap juawajnoy 

€ 

Sailejyjye Sap 931|!Ge}sU! ¢ UOIedIpnipe sed 
$}24JU09 sap Yednid ej ap uoljua1qggQ 
G 

Xl4d ap a1gizeW Ud BDUGIINDUOD BAIA 

— S8dI Aas Sap 91914e2A ap anbuey|j 

L 


$8104 


jUaWa|NOJ ap spud} 


xneigug6 siesy 
jauuosiad 
saoiujesojiad ap uoljeso| 


(aulediigwe aut) JuUIodde p 
sadiAuas — a}uewoduu! ainjoeynueww 


sassaiqie4 


JUaWWASS!}SAaAU!,| 9p ainzen 


sasuadap ap syay9 


a]giual|d 


aunone 


esunone 


aoueul} ‘ad1aWLWWO09 


G 


ajqejuas 


auualpeued gg| “d QOL 


(SaguUOp ap UONeiedgid 
2] ap jUa!Aosd gIy!OW e}) OOO OLE 


€9 


juaWwalie} ap ayioedeg 


saluawwesbOig 


uoijedijdde,p sauiewoqg 


xneaing ap aiquion 


jUaWapUaYy 


giglidoig 


($ Ua) Nuanay 


sgAojdwa,p aiquwoyy 


sasiidasjua p aiquwoy) 


v9 


S@99UUOP ap uol}eJedaid 
ap sasiidasjua 
Sap sassajqie} ja sads04 


ZL neajqe 


saagUUOp ap 

uoljesedaid ap sasiidasjua 
sap sanbijsiajoeiesd 

g nesjqe] 


€9 


—— 


sinajyesijiin,p aaqwou pues6b 

un 4inod sagsije1ogds suoizesij|dde 
— uolzesijeiogds ap gi6ap ineyYy 

G 

(sanajzesi|izN) SadiAsas sap 9U|ENH 


v 
anbivew4Ojulg/9} e| ap 


auleWwop a| suep anbiuysa} adua}gdWwog 


S 

uoljauIpP ap 

jauuosiad ua sayuepuOge sadinossa Yy 
c 

suolj}eoi|dde 

Sa|JAANOU ap e anbijewuojulglgy 

2| ap uolzeydepe — JuawWaddojangp ap 


sinoo ua saulewop sap suep adua}9dWwog 


L 


$99104 


jag4 Suwa} Ua Ja 3}9aJIP UOSIel| Ua 
$9}10|dxa UOS S}IS }NOJINS ‘sawaisAs 
sap auoedijja,| 4nod sjaisg ew 

ap s}uedlige} sap aduepuadgq 

6 

uolysab 

ap asaijzelu Ua agp] aDUa}9dWOD 
8 

al|qeig WOs aU gU|IqeyUss 

ina, anb yUeAe a4ANaO UA ASI 1NAa| 
ja suoljeojdde ,p Juawuaddoyjangp a| 
4JIUBINOS & SANassijsaAu! sap uO!}eyISAH 
LE 

ajajualjo e| saubiojg 

e JUePU|} J1gIDUeUIY QqI|IGe}SU| 

2 

apuewUap e| 1OAQIG @ 9IjNII}4IpP 

— 9ydjeW ap sapnyg sap ayiwiy 

S 

sed }ua}qadgu as au Inb ‘saijne 

1a sanbiyiuaros ‘suoijedjdde sap 
suep uoljesijelogds ej e adUepUa | 
v 

921 [!qe1Uad ap [Ines 

8| d4pulazje ,p JueAe ‘sue Ge gap 
jUalWa|eWIOU ‘aPN{I4aDUI,P apO|Y 
ie 

gAa|Q jelUl JUALUASS!SBAU | 

C 

UOI!}LEDIUNWILWO99]9} AP jal4g}eW 

Np JUaWapUa ajqiey — 9AaIQg 1NOD 
L 


sassajqie4 


$ina}eulpso0a|a} 

yed jue}Ie1} S1siuUdde} 
Sap Sassa|qie} ja $ad104 
g nesjqe) 


sunpoid ap yuiod ne asiw 
4najzeulpio 


xneigug6é siesy ‘suoiediunuwiwosg}9a1 
‘jauuossad ‘JUaWadi nbs 


JUBWIUIIANOD 
JUaWaUBIasua ,p s}ualwass!|qe}9 
sapues6 a sauuaAOw sasiidasjua 


BDUeIsIp & ajqissad0e 
anbiyewsojul awaysAs puesb 


JUaWassi}saAU! ,| ap ainzeny 


sasuadgp ap syay9 


81/Q1ual!> 


| —sed yes au 
Z — Anayzesij11N,| e auejsisse 
G — sagsijewsoUu 


| — uoljzesije1s9ds 
p — saduaios 
| — aoueuls ‘ aduaWWOD 


£'v 


| — sed j1es au 

€ — saseywsijgp 

L — 911|!Ge]UaJ ap jinas ne 
L — a1qejuUas 


juawales} ap 9119ede9 


salawwes6O14 


uoleojdde,p sauiewog 


xneaing ap uaAow aiquoyy 


JUuawapuaYy 


OOL “d 9¢ 41nod 
juein61y saulediigWwe $919190s 


ap sajer|ly s1043 sie ‘QOL “d OOL 


auualpeued QOL “d Q9-1g & 389 | 
auualpeued QOL “d Og-LZ & 388 1 
sauualpeued QOL ‘dQoL e 1U0S fF 


(12303 Np %) 
sauual peued Sasi idasjua,p nuanay 


91giudoig 


000 C26 L 


($ ua) uaAOW nuaray 


c6 


9 


saAoidwa,p uaAow aiquioyy 


sasiidasjua p aiquion 


co 


sina}euipsoaja} sed Jueyies 
sia1uudde} Sap sanbiqsiia}oe1e|g 
py neajqet 


Lg 


(aul yoeu-sdwa} np 

No jalagzewW Np uo!jedo| e| e 9zIWh| 
jUBANOS) JUBWassI}saAu! ajqie4 

G 

UOl}OadIp e] ap aAIzelU!,p W4dsy 

v 

sagsijelogds suoijeoijdde sanbjanO 

€ 

UOISS! WSUL1}9/9} BP sies} ap sed 

— JUaWwa}1e1}9/9} NP Xnao e ANalsgsul XI4ig 
G 

4najeulp4so UN,p 4a} 0p as 

juaAned au 1nb sajuBedwiod sap ied 
e| 3p Sadi Alas ap a}Ue}SUOD apueWIaG 
L 


$99104 


uollessiuluupe — sayonogap ap aydiayoas 
— uoljedijiue|d ap aouasqy 

9 

uoljsab ap a1gijew Ua ag] aUa1gdWOoD 
G 

ajqiey JUaWAAIIe\aI 

sadiAuas sap ajesgugB 91ijeno 

v 

s4a1oueul} sap 

1a sunayzesiji3n sap adueljuod ej gUIL JUO 
Sag}! W| SAD1NOSsa. Ja BsgiOUeUIY 9UINDgSU | 
‘e 

sajjaAnou suoljzestj|dde,p 

4adn990,s 1nod saa}ilui| $8d1nossay 
G 

ag}ILUl| digiOueUl) ajaISSY 

L 


sassa|qie-4 


}9a11p 19e]U09 

jed jueze1} SuaiuUuoddes 
sap sassa|qie} ja Sad104 
€ nesjqel 


juawa|no ap spuo} 
— |!€Q-11p949 e sinajeulp10,p UO!jeI0} 
UO!}eS! ||qOWUW! — sunajeulps0,p yeyoe 


001L ‘4 0S-0Z — xnesguab sies) 
001 ‘d 09-02 — saulejes 1a syuauajies 
OOL *d OS-0Z — JUaWadinba 


4najeulp40,p sed juo,u 

(SL) S}uUaI|D sap yuednid e| 

€ — 9491j041ad alaisnpul 

€ — SaiaW $919190s 

€ — sasiidasjua sajijad 

8 — (SadueINsse) adi Aas ap sasi1daijua 


JUBWASS!ISBAU!,| ap ainyeyy 


sasuadap ap sjaya 


9191Ua1|9 


9 — eulysel-sduwal ap ajuanas ja abeno| 
GL — audoid 1najzeulipio 


juaw9ayes} ap gjl9edeg 


c — Sags!/ENplAlpul 
LL —$eagidepe sanbissejo 
ZL — segsijeuiou 


€ — sadualos 
8L — Seslejye sap aqijiqezdwoo 


‘ 


Sicl 


9496ues19 COL ‘d OOL e388 1 
euualpeued QOL “dgge 1G apjsa 1 
sauualpeued QOL “d QOL 2 1uUOs g} 


sed Juanes au Z ‘ Saseqoijap Z 
931|!Ge1U81 ap |Inas ne g‘ sajqejuas G 


‘ 


SalsauiwesiBOlg 


uoiesijdde,p sauiewoqg 


(J230} Nuanas np %) 
sauualpeued sasiidasjua,p nuanay 


g19ludoig 


jUawapuaYy 


v'L xneaing ap uaAow aiqwony 

000 £64 ($ Ua) UaAOW nuanay 
Zv sgAojdwa,p uaAow aiquion 

LZ sasiidaijua,p aiqwoy 


09 


}9a41p }0e]U09 

Jed Jueze1} suaiuuodey 
sap sanbijsiajoeie9 

c nesjqey 


6S 


"eq-}1IP949 e UO!}EDO] ap JUedNDIO $ UO}|!JUeYDE | SUeP sasidwod 

sa!ubed wood sap sanbiisisa}0eJe9 sa] JUa}UasaId EZ Neajqe} 9] 1a ZZ Nesjqe} a] ‘saa6o1 
-49]Ui saiuBedwod sap sassajqies $2] 18 S810} Sd] 41J4OSSa1 ple} |Z Neajqe} a] “aleljixne 
jel4ajzewW Np ayouesq-snos e] ap sanbijsi49jDe4e9 Sa| asauUNUD QZ Nes|qe} 9) ‘sanbiuaydisad 
SjalJa}eW ap SunassiUsNOJ ap UO}|!}UeYIa | ap sanbijs149}9e1e9 sajedioutid saj jua}uUasaid 
GL neajqge} a] 19 gL Neajqe} a7 “a1IAN9e UOs e sanbiydesboab 1a sanbiWOU0dE Sa} WI] 

Sap asodu! a]UaA-saide ad1AJas 9] 4aANSse p ANassiUsNo} a] 4Nod uolebijgo | ‘}uanbasuoa 
sed ‘ja asijeisads jsa jal4a1eW 89 NO} aNbsaig *S9a} WI] JUBWAAI}e|94 SUNPO1d ap sauweb 
SOP 1UdIJJO (SINB}eUIPJO Sap UOISN|Oxa | &) sanbisaydised sjaluajzeW ap Sunass!U4INO} SB] 


sanbisaydiied sjaisajzew ap sanassiusnoy say “Gg 


‘guUIeWWOP 39 ap sanbijsi4g}De1ed sayedioulid sap saun-sanbjanb 

juajuasaid / | neajqe} aj 19 Q| Neajqe. a7 “UOdey e JUaWAIIe1} ap ‘sed suleyad suep 
‘QuaW 1a alualuWesbO1d ap sadiAjas sap anb Isule sayouesq-snos sap aunodeyd juUassaig}Ul 
IND sjalug7eW Sap jUeSSIUANOY JN|}DaS NP sayduesQ Saj $8}NO} SUep JUaIANEO ‘apn}—,| 

ap JUBWOW Ne 4Jabues}a 8]01]U0D SNOs SNO} }UA!e}9 IND ‘siNa}eUIP4O P S4N9j9N4JSUOD SB7 


sANajeUuIpsO,p Sinajon4jJsuod say “P 


SANDIEWIOJU! $8d1AJaS 39 SJINPOId sap aiNjIUANO} e] ap 4NajI—as ay 


8S 


‘alq4ed 81399 JUa}2|dWod Inb xneajqe} sa] suep auNoeud ap sanbi}s149}9e4e9 Sa} 248AN04] UG 


‘SOMeIIXNe sjalsayew ap . ‘ sanbiuaydisad sjaisajew ap . 
18 ¢ SUOIJESIUNWWO9I|9} ap sjal4a}eW ap . - $9/24]U99 SB}IUN p . 


SANBSSIUINOJ SB] JUOS BD “sayouesg-snos a.jenb ua aasiAipqns aja e jal4a}eW Np ayouesg e7 


sjal4g}eW ap Sunassiusno} sa “¢ 


“sassa|qie} 1a Sad104} 

sajedioutid sinaj anb isure sjiasuoo-syiadxa ,P suoslel sap sanbijs!4a}9eJe9 sa] }Ua]Uasa1d 
GLI PL ‘EL ‘ZL xXneajqe saq ‘sinpoud saujne sinaj ap snid ua sanbissejo saisauu 
-wes6oid sap juassiuinoy inb ‘aj9a41p uosiel| Ua sa}UUOde} SpUesB $a] 18 S9]e4JUdd Sa}IUN p 
S4N9}IN4SUOD $3] $}UB41INUOD XNedIDULId Sas BLULUOD a4ap!SUOd ‘9YdIEW 8D 1UaIe}IOAUOCD 
Inb sasjne p anb 9431) awaw ne ‘inb asiudasjua ainad $94} 8UN p 116e s || ‘sanbissejo 
saldauues6Ojd ap ajUaA be] 19a uononposd e| suep asijeldads as Juawajnas snassiusino} UA 


"“8YDUCIG-SNOS 9}}99 Ap Sassajqie} Sap 18 $9910} Sap saun-sanbjanb 

asauunua || Nesjqe} a7] “uoleyojdxa p sauwesbosd ap nad juassiuino} 19 suO!}e9 

-\|dde sap uol}9U0} Ua yNOYINS 1U9}USIIO S saasi|eNpIAIpU! saljauULUeIBO’d Sap aulewop 

8] suep JUBIANAD sasiidasjua sa. (Q |, Nea)qe}) sagsijenpiAipul saljauuWesBo1d sap 

}UP4AJJO JUeUIWOP adno4Jb 9} ‘ayouUe1g-snos aun p snid suep JUasAna saluBedwWods sauleyad) 
sasije!oads sadiAjas sap }JU4INO} salsobajze9 sad ap auNseYyD ‘sa14063}e9 sapuesb sol} 

Ud saliauWesBosd ap SunassiusNoO} sa] asi AIP SUOAe SNOU ‘UO}|IZUBYDA | 4Ns JUBPUOJ SNOKY 


saluauiwesbosd ap sinassiusnoy saz “Zz 


"6 18 8'Z ‘9 xneajqe} xne JUasNbI} Inq sdwa} np ja saauuOp 
ap UO!}eJedaid ap sadiAJas sap jUassIUINO} INb saluBedwod sap sanbijsi4ajoeseo say 


SaNbiew4OjU! $99! Asas 38 sINpoid sap aunjiusNO4 e| ap 4nayvas aq 


LS 


"Sassajqie} Sina] 3a Sad104 Sina] G Neajqe} aj Ja UOSe} e JUBW9} 
-12.118]8] ap $94]Uad Sap sanbijsI4919e1e9 sa] ajUasad p Neajqe} a7 ‘sassajqiej Sa] 18 S9D404 
so] aWINSAJ Ud E Neajqe} 9] 3a SAa}UUOSey sap sanbijsI49}9eIe9 Sa] asaWUNUA Z Nea|qe} a] 


‘uoneoidde p sauwesboid 

sues ‘|no}e0 ap aouessind ej ap juaWAaAISNjOxa WespUaA INb oIjGQnd ad!Asas UN ANOd alWlidxa 
1949] U! | 8BP UOSIe4 UB BUI YOeW-SAW9} NP AUINOY & a}SISUOD 8}1A!]9e ajNas e| JUOP a1ub 
-edwod aun aulwwexa 34jNO Ua SUOAe SNOK “8de} He} aja Sajjanbxne sazjndi4j1p sap 19 asiid 
-21]Ua p a1uab 39 ap aap! aun Jauuop Jnod saauuop ap uoljesedaid ej suep sabebua JUuaW 
-anijoe aluBedwoo aun jUawaJedas alpnja suoAe snou sadnoib-snos xnap sao ap snid ug 


‘saddojanap as e anul}UOD UOde} e JUaLWA}I24} NP syouesq Cj anb ned 

4Jnod sainaisayjn sasAjeue p S40] ajizn J84aAe S We1UNOT UOISIAIPGNS 33399 “UO!]e10/dxa p 
sanbi}si4ja}0ese9 Sina] Suep Sa9UdJ9}41P Sesaba] ap anb ajanai e u sadnob-snos xnap sao 

ap asleulwijeid asAjeue aun 4ed ‘xnesauab satuajsAs ua ja sasijeldads sawaysAs ua sasiAIpqns 
sed suode Sa| 9U SNON ‘sed jUasijI1N saj au INb sajjao a (aduUeJSIP e Sadde) SUO!JEDIUNWIWWOD 
-8/81 Sa] ]UAasI}I7N INb sajja9 ‘sednoib-snos spues6 xnap 34}Ua JUassi}1eda as sasiida4jua sad 


sssIUUOde} Say “1 


"6 a4nbiy e] e aajzUasaid anbijzewW4OjU! 41N|\Das 
Np ajesauab ainjoniys e| ap JUa;NoVap saaIpnjza suOAe sNoU anb sasiidaijUa p sasse|d say 


"FJ aljied ej suep suoisnjaUuOd sou Ja}Uasaid ap UAE Sassejd Sd ap aUNDeYO ap sassajqie} 
$8] 18 $8940} $a] SUDJBIPN}I9 SNON “Sa}Uessa49}U! SANbIISI49}9eI1e9 Sap 41Z4OsSe4 a41e} ap Si Wad 


}UO SsnoUu inb Sessejd ap viquuoU UN Us sasiidasjua So] yiyieda. 4neyas Np 94NJONJ}s e7] 


saguuop sap asAjeuy 


GQ eIod 


9S 


“(GZ 10U 4IOA) HL “d WI “do ’« auJOUA a9104 auUN [ jUaIENIIISUOD | ajquasua xNap saq “inazesij!7N,| Mave JUe|NWIIS aNBo} 
“elp un eabebua 3a sawiaysAs xneaAnou ap uol}esije9. e| 1NOd s}e1]U09 sap eabnipe uledi sae JUaWaUJaANOB aj ‘OG saguUe sap sunoo Ny ee 


* 5 Uolqesi|eld4aWUWOd e| JUBUUO!}UAAGNS Ua ja (484d snjd 

OOL *d GL eG ap a3N09 Ua IN| [1,5 awWaW ‘auUledJaWe UO!ed Gey e| e BDUdI9J91d e| aPJONIe sIUA 
-$}€}9 sap JUaWAUJIANOB aj) sajjaijuasajaud JeYyoe,p sanbiz1}od sap jueydope ua ‘jUessaiajUI 

AS ua suinpoid xneannou ap ayoiew ua asiw e] ap JUaWOW Ne SO1/NIIJJIP sap e JUaTINaY 

as Inb suaipeued sinajyonpoid xne asnaloaid apie aun Jayiodde ye1nod JUaWaUIaANOD a7 


sanbijewsOjul Sad!Asas 1a S}INpOJd sap sinyiUsNOY e] ap 4najo~as 97 


SS 


‘SO|QEIA SQJQAe ]UOS aS ja (aple,p SaUWeIHOId) JUBWBUIBANOD a} 4ed sabi xa s}sa} Saj Iqns JU 
S| ! aAnasda,| & S1W 939 1UO UO!}sanb jsa |! JUOP syiNnpoud saq “jUIOd ne sed jeJas au Nb aiHo}OUYda} BUN 41UaNOS ap 19! sed Hes au Wee 


"Sa]URSIJJNS SAdINOSSAI 
sap Jed snuaynos jualeja Inb sjuasinoUOD sjinpoOd sap sed sajzuejddns aja UO s}INpod 
sao ‘sed sunaisnid sueq “juawapides Zasse aydiew aj INS a4}JaW sa] Nd sed jualeAe_u ‘a14a4 
-0S91} AP S91|NIIfJIP ap asneo e ‘sie sjinpoid xneaanou ap addojanap juaiene saiubedwoo 
sunaisnid anb ajanas JUO SUOI]EAJASGO SON ‘“APNJaNsap Ua JUaqWUO] ja JUASs!eJedde s}inpod 
sa] jJanbne awyiAs np asneod e apides Os aydieW aj INS JINDOJd NeaAnou uN_p aadied 
e| anb ajqesuadsipu! jsa || “AD!AJaS AP }d UB!}91]U9,P SaIjNdIJJIP Sap anb isure JuaWapuas 
ap sanbijsi49}De4e9 Sap $4nazesi|1}N Sa] DaAe 41U9}91}U,S JUa|NAA s|I / aWUaySAs a] JAUUO!R 
-DUO} JIOA JUdPIEYNOS ‘sjI}ad snjd sa] Jaijndij4ed UA ‘sinajayoe xNeaAnou saq “jinpoid un,p 
jUaWa_Ue| ap apOlad e; JUepUad ajqeJapisuOD adUeIOdWI! BUN e Sinajde} Sad ap UNDeYUD 


‘ $349] 
"Q]UBA ej JUaIeJa;NWI}s IND SUO!L -noiqied suoijeaijdde sap e sauaysAs ‘ ayoselW Ua ASILU ap apoliad 
-e1JSUOWAP sap Jnod suoljeyjejsul,p ulosaq . }8 Sjalja}elW Sina] Ja}depe,p ayiyigissod . e| JUePUad anuUajNoOs aialdueUls apie . 


: SJUBAINS Sa] JUOS SU]OSaq Sad 


* gz#uawausaanob 

np yeyoer p sanbiz1j0d sa} sed szieysizes JUaWA||aiqjed 3439 JUa!esINOd Inb saipso $104} ap 
suIOSAq SAP eB 9D} JUO} SNUUODAA S}INPOJ ap sjUedIIqe} xNaiqwou ap ‘JUaWaddo|anap np 
sadeja saj saiyouesj S10} auN ‘sleyj “‘JUaWIaUJBANON Np ajqesapisuod apie aun sed sanuainos 
JUSANOS UOS UO!}e}depe,p snssad0id ad ap saseyd saulejsay ‘salsawweibOJd ap ja sjats 
-9]eW ap UOIJONpOd ina} aydepe jUO A ja INO! ase} as SayONOG~ap sap NA jUO salubedwod 
SasnajJQUOU 9q “iNa}Das NP sayouesG saule.JVO ap a}I|IGe}UII e| INS Ja JUaLUaddOjaAap 

3] INS adUaN|jul apUeIB aUN jUO ‘sjUaWaUJaANOB sa} JUaWILWe}OU ‘SanbijewWIOjU! Sjai4sa}eW 
ap suaipeued SINazesiji3N xnedioutd sap yeyoe,p sanbij1jod saj ‘suosies sunaisn|d snod 


/elapay JUaUIAUJIANOD Np eYyIe,p sanbij/Og (p 


SENDIPEUOJU! SBdIAJaS Ja S}INPOId Sap aiNIUANO}Y e] ap 4nazo—as 34 


vs 


‘aipsad as ap juanbsi4 aouejsisse p saujoj sasine saj ‘UOITesSI;e1049WW 

“WOd Be] e aple aun sues Ja ‘Ja!]J0WW Ne JUOs sanbi4q saj anb 99 jeuoibas JuaWaddojanap ne 
JUOS saYydjew saj “JUaWWAasNaiNaY|ey) “anbiBojouYde} Inajea sna] a4}1eUUOD a4ley ap ainsaw 
ua sed ua!e}9,U sjuedl qe} saj anb ad4ed ayosew aj ins anoyde jUO s}InpoJd ap aiquiou 
‘ayouenas UZ “jINpOJd Np julod ne asiw e] ap apeis ne sajubedwos ap aiqwou pues 

un gple jUO aouejsisse,p sauluesBOd sa ‘snuUOdaJ sed jUOS aU UO!}eDIJI3SN{ ap 1a UOIIes 
“IBIDJBWULUOD Ap SaABI—9 S1e4} Saj slew ‘JINpOJd UN,p jUIOd Ne asiw e| e sasjessad9u Spud} 
$8] WUINOY UO “jUsULWAaNba|.y doi} “snuUOD JUaWAa|es9UaB IU ‘s41e/9 1U JUOS aU UO!}e}da00e p 
$849}149 S87] ‘99}IA9 3439 e44NOd INb anbiq149 UOIeNys aUN saiuBedWoOd saulelia9 unod 
auledjua IND ad ‘Jasijel4a}eUW as e a}Ua| dos} Jsa asaloUeUIy apie, 3a sda} ap doi puaid 
ualinos ap sawuwesbod sap aiped aj suep sagjuaseid sapuewap sap apnja,| ‘anbiyeid uy 


"SUOISIDEP Suna] AP aAljDafqo asAjeue auUN,p JIOSsaJ aU ajja,nb sanone sj1j9algo 

sina] suep snjd sed ausaosip as au a}inpuod ap aubl| a}199 sieyj *921A119e,p Sunajo~as S4aAIp 
sap pieba,| e ajinpuoo ap subi) aun ajnop sues jUanins (anbiJewOLU! IN|19aS a} sed 39 
suep) |aliisnpul JuawWaddojanap aj JuaUUalINOs INb sausiuebio saq ‘anbiyew4Oju! Jnajo—es 
np sAed aj 4941} Ye1unod anb sabejuene saijne saj Jane JUaWaessadaU Sed JUaPIDUIOD 

9U Sj! ‘S849}149 $99 ap 3}dWOD 41U9} JUaLUNJOSQe ay}Ie} |I,Nb Uaig ‘ajeldsaWIWOD adUe|eq e| 1a 
(saqueAes}}e suloW saj suUOIHe4 sa] suep s!Oj|dlWa,p UO!}e949 e| Ja! juBis ved yIUIy |eUOIBa4 Us 
-addojanap aj anbsind saqj juauWa}!0139 saulewop) jeuoibas jUatUaddojanap aj ‘s!ojdwa,p 
Uo!}e949 Be] : SJURAINS Sj1]DaIqO Sa] aIAINSANOd JUa|quUUas asiidajjUa,| e apie auN jUeSsIU 
-INO} xNeUaWaUIaANOB sawsiuebo saj ‘JUaWA|jal}Uassy “ayUapIAs SUIOW 4sa alja ‘anbiyeid 
uJ “a]NOp uNone fey aU JUBWBUIAANODH Np apie,p sawweshod sap inajen ej ‘adioutid uy 


JUAWAUJIANOD Np apie p sauiwesbolg (9 


‘suoljeyodw! xne Juawanij}ew!xoidde juapuod 

-S9.1J09 SUO!}e110dx~a saj anb a9 e UOde} ap ‘saiuBedwod a4jua sabueysa sap aiqijinba un 
4asije94 ap 49]U9} & 3}SISUOD BDIBWIWOD NP ja al4jsnpu],| ap asaysiuilwW Np anbizjod e| ‘anol ao 
V ‘sauuaipeued suoijonpoid sap juawaljanjoe Juasedaid sasjne,p anb ja ‘Juawadinb7 /ebig 
rE) /esauay e1eq “jjamAauoH “PW ‘g */ ‘Sasyne 34}uUa UledjalUe sydueW Ne Ja INalsa}Uu!l ayouew 
ne sguljsap sjaiig}eu sulejiad epeueg ne juasinpoid saiubedwod sunaisnjd anb ajjnsau ua |] 


SENHIJEWOJU! SBdIAJaS 8 S}INPOId sap a4nyiUsNOY e] ap ANnajoas a7 


ES 


"(saayoelap sadaid ja SinajeulpJo) 


suol}e1IOdxa saj Jed saasuadWwod jUAaIOS SUO!}eJIOdWI Sa] NO anbiy ‘ @DUPSSIOJD BUla|d Ud Ja 9}!91UY4Ia} 
-PWJOJU! 1NG1DAS a] SURP ajeloJaWUIWOD adUejeq aUN,p JUaWASS!|qela,| . ayney 9un,p alsjsnpul aun suep siojdwa,p uoljeaio e| . 


> sjueyOduw! JUaW 

-8W941X9 JUa|QWas xNap jUOp ‘s}1]9afqo xnaiquuoU ap asIdsul|s |esIpa} JUBWWAUIBANOD Np 
ayoJewap e-] ‘aUUdIPeued UO!ed1qGe4 e| JajNwiys Nod xneldUIAOId 1a XxNeJapa} $949}S!U! LY 
sasjne,p xnao jns ja sauiwesbod saidoid sas uns uUeAndde,s ua spso99e8,p aiquiou uog 

un a1006au e adjaWILUOD NP ja alssNnpu],| ep asaysiuiw a} ‘pueba 199 WW “adIAJas ap ja JUaU 
-addojanap ap ‘uoleoliqes ap suoljze|jeysul sap epeuesd ne 1jqeya UO sanbiyewsOjU! sjais 
-9]2W ap Sunassiuino} xnedioulid sap sunaisnid ‘jney snjd auuol}UaW SUOAR,| SNOU aWWOD 


SOUIEDIIIWE SAJBIIOS AP SUOIZE//EJSUI XNC SAAIZE/AAs sajequawausaAnob sainsayy (g 


"Juaw 
-anBuoj snjd sajasse A snou ap jualauod |! ‘sasaijnolqzied sayouesg sap ins 410Ae JUa!e1INOd 
sajja,nb sanbuew snjd sjajja sap ja inajo—as a] INs aje}UaLUBUJAANOB UO!UAAIA}UI,P SAWIO} 

xNap $99 ap aduap!OU!,| ap asneod vy “JeYoe,p sanbizI;od sas ap ja apie,p sauuwesBoud sas 
ap JuaWayYon4} aj Jed agosexa JUaWAa]|aI]UaSSa sas JUBWAUJIANOD Np aduan|jul,| ‘191,nbsnr 


JUBWALIIGANOD a7 (e 

‘auuaipeueod uoldaou09 

ap slinpoid sap e sayonogap sap sIUsNO} JUa!esINOd ‘sabeinooua JUaIe}a A s}I,s ‘aluioU 
-099,| 9P S8AIIC SiNnajoas SUIejIID SIeLU ‘JUBWIAUIBANOD Np jNOVNS JUIaUUAIA SadUaN|jU! Seq 
“sauUalpeued SadUaN|jU! XNe Je} e 1NO} Sed addeydsa_u 

|| ‘SIUP)-S}e1Q SAP aYyoIeW a] 4NOd snduOod sjinpojd Ua ajUaWUI|e ‘JUaNbasUOD Jed ‘ja sauled 


-4ae saiuBbedwoo sap ied aulwop sa anbijyewojul jalia}ew Np ualpeued ayoieW aj IS 


ugipeues aysiew np sanbijsisg}9e1e9 saajny °“G 


SONDNEWAOJUI S9D1AJaS 18 SjINPOId sap a4njzIUINOY e] ap 4naj}oas 87 


G‘L swajshs e1eq xo1aX 
0'9 sauny 
9'L Jaysibay yseo jeuonen 
Ge syBnosing 
G’e jUuawdinbs je1161g 
0'v e1eq |O1]U09 
OL devlun 
O'LL "3° — jjamAauoy 
O’es ‘Wa 
(% ua) 

$8}U9A Xne UONedioije, aiubedwog 


v8 


cL 


8L 


L6 


vS 


(sjai4ayeu sno}) epeued 


,2doing,| ano} 


x1S8NO,] ap aubewaiv 


,90uel4 


(696 L) 
(% usa) uoiediaiyieg 


,!UA-awineAoy 


ayoieyy| 


cS 


(LZ6L 2I|INf) sanazeu!pso,p 
$4N9JDNIISUOD $a| JaAe SaNnAdijUa,p 
jiqued @ agiedaid uolewiisy :8d1nN0S 


* 


,SINBJEUIPIJO,P $9}UBA xXnNe sinajondy 
-SUOD Sap BAI]eEWI1Sa UO!LedI9IWIed 
GL aanbi4 


(696L) saguUOpP sap anbiuosjsa\9 
yUaWAI}IE4} Bj INS Uagdoina Juoddey 


sunajeulpso sap uaadoina ayoiew ne 
SuIledIJaWe SjaJa}U! Pp UO!JedIdIIe, 
pL eanbi4 


Lg 


“UOISJAAUOD 83389 He} SUOAL SNON ‘sjanuue $9144!YD Sa] Ja1edWOS }NBA UO] IS 
Sa1U9A ap S2GUUOP Ud SUO!}E90] ap SeQUUOP $a] 41}48AUOD ap Ua! AUOD || “a!UBedWOd aUN,p sjanuue snuanai saj 4NS BoUap!U! BUN AOAE jnad 
$U01]290] Sap ja Sa]}UaA Sap UO!JIOdOJd e| NO ainsaW ej suep asNnadwo4} 243g }Nad snuae Sap 18 g4yd1eW Np sjued sap uosiesedwos e7 - 


“gje]Uap!000 adoing ua Ssinajeulpso Sap UOl}ediqe} e| ap SulOWwUeZU 
adnoo0aud as ‘sjalsazeW ap UOIIONpOd e| ap ejap-ne eA aNbiyeWIOJU! 4N|I9~as 9] anb assieuuodas |!,nb uaiq "4 “GD ‘O,| ep Woddes a4 oz 


"$}UaJINDUOD Sas 
ap Sajjad anb sasnaynoo snjd ja sapuesb snjd je1gugb Ua }UOs SUO!}e|/2}SU! Sas 429 ‘s}1}eWU1}S9 
snuadal saj Jed anb suolzejjeysul, Pp a4quuou aj Jed ajueyoduu! sulow adejd aun syoiew a} 

ans adno00 “| "g “|| aNb 4a}0u ap aj!3n JUaWa|eba jsa |] *, -SAD!AJaS $94{Ne 12 saljauwuesboid 
sep ayoseW Np Wed es JALUIISA,P d]IDIfJIP ISO |! “4 DO|G Ud » BUA e| JUBWW99E4 INO} anb 
9SS90 BU a}ja BUILWOD “@4JeEW NP QOL “d OQ aP SNid jUallap ajj/¥ “SBd!A1aS Ja Sjal491eWW Sap 
914]SNPUI,| Ap $41Ney9as sa] SNO} JaUIWOP e ANUI}UOD “| “g ‘J,| ‘Bss!eq Ua Os sanbIyeWJOjUI 
sjuawadinba,p ualpeued ayasew np ed es anb ualg ‘sajuejodu! snjid sa} sa1uBedwoo yiny 
sa| Jed sagunsse }UOS (G| a1nbly) epeued ne sunajeulpso,p sa}UaA Sap QOL “d GG AP Said 


sunassiusnoy xnediaulidg (q 


‘sanbisaudisad sjalsgzew ap suaipeued sjuedliqey 
ap nad ja sunajeu!pso,p suaipeued Sinajon4jsuOd ap sed ajsixa,u || ‘a4gbues}9 UO!}JedI4Gey ap 
OOL d 08 ap snid e ‘ja aulediiawie UOIZdaDUOD ap JUaWAa49I}Ua aNnbsaid jsa epeueD Ne Npuar 

anbijewojul jaiiazew aj anb juanbipul sijjianoas syuawaublasuai saj ‘epeued ne sadaid no 
suinpoid sanbjanb Juanbiiqey (‘938 “Juawadinby /e/6ig ‘jjamAauoH ‘/esauay e1eq “W ‘9 1) 
sa||a a4]Ua,p saun-sanbjanb anb ualg *(p| ainbi4) suede sap e yueuajiedde saiub 
-edwoo sap ied aulwop 3sa epeueg np anbijeuojul 1najoas a] ‘adoing ua,nb awaw aq 


aulegiiawe uoljeuluiog (e 


",7epeueg ne 

]U1J1O,$ IND sazjiqissod sa] WWUIJap e Ja Jalyluejo e AIAJasS JUa!esNOd auledliawe Ja auuaed 
-Oina ‘auuaipeued suOoijeN}Is sap suosieseduoo sanbyjanb ‘adoing,| ap |!asuoDd np aywos 

a} Jed 1;dwiooo0e jieAes} 9] a4inpoidai ap Uol}Ua}UI,| sed suoAe,U SnouU anb ualg *« a|qeIA 
guuaadoina aliysnpul aun sua/_» 9jNzU! asjIdeyYo UN INS BAgYyde,S Ja BUUBsdOINA UO!}eN}\Is 
e] Ns sjuessaiaju! Saule}UaWUWOD XNaiquUOU ap aj}Uasaid ado4Ng,| ap jlasuOD ne Yoddei aq 


sonbipew sOjUul SBdIAJVs 39 SJINPOJM sap auNziUsNO} e| Bp 4N9}D~as 97 


0S 


*« UOIJONPOJd sna] suep ‘ajqeioaidde anbiwouoss ja anbibojouYyde} sduepUad|puU! auUN ‘aipula}je ag NO 
‘j4uaqyulew ynad adoing,| UOU NO INO Is 41OAes ap UO!}saNb e| adueVIOdUUI UB JUaLUAa|Geqold eJassedap S1NazeU! ps0 SB} jUaS!|11N anbiyiuaios 
apuow aj ‘}JuaWaUJIANOB aj ‘auUsadouNe al jsNpul,| ajjanbe; Dane 9319e91438,) anb aynop uNone e Au jI “~~ » UOONPOJIUI,| SUeP a4e}99p UO 


“(LLGL [4Ae EL ‘BE9SM/DOH ‘ PHZ/LL/UdS/SVG 3GDO) (LLG6L 4a!Auel GL ‘E687 DOQ) ‘sunazeuspso,p UOIIINSUOD BF] — adoing ua 
anbnewsojul al4ysnpul,] ins yioddey '3d01n3,| ap |lasuoD Np aAijei/Nsuod ag|qwass V7,| ap a16ojOUYIa} e| Ja BDUA!IS e| INS UOISS!|LWUWIOD . - 


« * ,S9SI[11N JUOS sagUUOP ap JUaWAI!e4) ap saweisAsS xneaanou 

$3| 19 aiBojyouYa} a}jaAnou e| ajjanbe| Dave a19edI44a,| ANS siW }1OS 9WW94}x9 JUBDDe UN,NH » 
: asea snjd j110a!go,| ap JUaWIIJEap Ne aydsayoaJ a4j9 WOP au Sajqe}eyNos sji}oalqo sao 

ap asjne,| 1u uN|| Iu ‘UlJUy ‘“adUepUadapu!,p a4bap Ulej1a9 UN,p JUaNbasuod Jed ja aduUeJap 
-uodgid auleyjad aun,p ualjuleW ne aoueyiOduI,| ap ayoe}j}e UC “adoing,| ap anbijewojul 
aluisnpul,| suep aie6ueija ajalidoud ej ap ednod091d as UGE ‘S}UAapIAI JUa|qQUUas S}UIOd S104] 


« ‘adoing,| 

ap anbibojouyoa} au1deded e| e ‘ajqelod 
-gidde asgiuew ap ‘yesanqi4jU09 
‘suaadoing sap ied sa9gjQu}Uod sunajeu 
-1P40,P SAW} $a] 943Ua UO!}e419d009 ap 

| spsoooe ,p jUaWAaYoNA} a] Jed Ja suagdona 
s}UaWaUJaANOB saj sed UNWIWOD US 

1QeJ9 ‘8]UaIQYOO Ja BWIOJIUN aUUagdOINa 
anbizewsojul anbijzijod aun ,nb snou!eAuoo 


‘sguuaadoina adua}adwod 

2] & 3a Saqiigissod xne juawallejied 

| puodsai09 Inb ja suailuaid saj sabebua 
_UOS aS SUdBdON~a S}UBARS Ja SANBYIIBYO Sa} 
NO sulewop uN suep s}1}0a}ja Giysiaped| 
Nye aduepuadapu!l aun 4)ua}UleW ap je 414 
ynbuogai ap 3}ua} 3sanC,| ap edoung,| anb 


‘Sinajjie sed ‘jaljUassa BWLWOD JULIsPISUOD - 


‘ sa}seA snjd sji39alqo sao 

ap juaUlsjap ne sed assijdwoose,s au 
‘adoing,| Jed 9]943U00 ‘jUessind jalijsnpu! 
jnajoas UN,p juawWaddojangp 3] anb nod 
ja s9sij1zn JUOS SagUUOP ap jJUuaWATIeJ] 

ap sawiaysAs xneaAnou saj 3a 3!H0j;OUYIe} 
ajjaAnou ej ajjanbe; dane 9}1!9eD1449,] ANS Suu 
Os auig4}xa JUaDIe UN,Nb Anod juUe}sIsU! 

‘ sa}PEUO!ZEUII|NW $9}B!90S 

xne ajdepe anbipunl 3a 417e4}s!Ul pe 
awaysAs un saddojanap e aouessind wt, | 
sed aaydedtua aja e auuasdouna uolido 


‘ adoing,| ap anbibojouyoe} g}19edeo 

2] 9P aduess!OJO e| & PIL} JUO 19-Sa]|ad 

anb yodde,| jueisaidde siew ‘saulediigwe 
al4sisnpul,| 38 a16o}ouYda} e| 4ed adoung ua 
anbizewojul,| ap ajjanjoe uoljeulwop 

e] uolsuayaidde anbyjanb dane jue}OU 

‘ GUIPLUOP 29 Ua JUBWAS 

-SiJSaAul,p anbij1jOd e] ap aje!psoulid 
gouewodul | ap ‘Juanbasuosd Jed ‘ja 
saguUOp Sap jUuaWwaA}Ies} ap sanbiuYyse} 
sajjaanou sap ‘adoing,| 4nod ‘anbi}1|0d Ja 


ajqeiian aun,p aduebiawea,| anb jue}OU . anbiusouoda adueyoduy!,| 8p SJUBIDSUOD » . 


sanbeWsojul Sadinsas 32 S}INPOs sap G4Nz!UANO} e| AP 4NB}9S 9] 


60 


‘719 | ‘dd ‘zz6| saiauel OZ “4° ‘OD ‘CE ‘asleulpso UOlssas awa! xnap-jbul A ‘adoin3,| ap [lasuoDd Np aAijze3jNsuos 


ag|quassy ,| ap UO!IeJ9q!|9q ‘suNazeU/pso,p UO!JINIISUOD eT — « adOANA Ua ANbIeW4O;U! a14ISNPU!,| ANS (LZGL) GLO YOepueWUWODaY » | 


‘aguuaipeued uoljenyis e| e sanbijdde,s yuawajebg juaiesinod Inb sayiyiqissod sasiaAip ap uosiesedwod ej }UaWa|Nas suOd1 


-9PISUOD SNON ‘anbizewO4U! 1N|}9as 8] JUeUI@IUOD sasabuUeJ}a SANbI}!}0d sa}U94944IP Sa] NapUOOd Ua JasAjeUe,p UO!JsaNb sed jsa,u lex 


‘saGuesjz9 jeIdeo e JUOS SazUeTIOdUU! snNjd saj slew ‘epeued Ne sajeijuad SajIUN sap jUasinpoid sasiidasj}ua sanbjano,, - 


‘sasijeluysnpul sAed sap ajquuasua,| e yoddes sed ualpeued anbiyewsoju! 1najd—s aj 4anzis ap yafqo inod e aiyideys juasaid aq ee 


*, ,90ue} 

-JOdw!,| 8p Jayde}}e JUa|qwas sAed sad sajjanbxne (sj119a!qo) suorepuewwoge, sourey 
-489 NesANOU ap J9DUOUI,P |j!}N 3.439-jNEd Ysa || ‘aNqis}}e Jsa unay INnb ayOd ap a1ps0,| 

@ puodas aj ja xnejauab sjijoalqo xne 1e4} e Jalluaid a7 ‘“aUUaadOINA apn}i}je,| ap syoadse 
xnap 4I]JOssa1 ley e UBWEXa 2410 © ,,UO!}sanb e| ANs 4Ja41e/99 sNOU e BiNjeU ap quale 
sasieuodel ja sauuaadoina suol}esaq!i|ap saj anb ‘jed a4jne,p ‘ajquas e snou || *xneuoljeu 
$}119afqo sou ap a1aiLUN] e| & adIPN}a 943g WesAap sanbijewsOju! syuawadinbs,p sadA} sule} 
-489 asINDOId ap epeuey aj 1Nod aylUN Oddo, *xneipuow sayojew sa} INS SUIOW B4O09Ua 
ja Used! JaWe-pP4JOU aYdIeW a} INS a9d4sad auUN sulej ap Wes aad IN| INb ajjayda auN Ans 
sanbiJaydisad sjaiiaj}ew ap snjd uou sed anbiigey au sAed as}0N * ,,9]Ue}S!xaU! Said nad e 
js JNd}JeUIPJO,| ap aUU|aIPeUeD alijsNpul 7 “a}!]e94 eB] DaAe Sed }UaPsODUOD au INb saap! sap 
juaz!be aatid ja 91/QNd sinajo~as sap sjueabi4Ip ap aiquuou ‘ajjanjoe ainay,| yy “epeued ne 
$1J9}JO XIOYO $a] JIUIYap e Japle snou 4nod sAed sasjne sao ap xnao e anbijewojul 1najoas 
94}OU JaJEMWOD ap SNOUIEAUOD e SNOU ApN}I|IWIS 31389 ‘SUNWLUOD $}UIOd ap aiquuoU 
jua}UasaJd sajja ‘asjnNe,| e sSAed UN_p JUaJAJJIP Saj/eldsaWULUOD SUO!}dO Sa} anb uaig ‘19 
“epeueyd np xnao e sanbojeue sawajqoid sap uo ‘anbijewojul,| ap sasejyNgis} Ja sasijel4 
-snpul JUawayNey jUOS INb ‘uoder aj ja aUBe}JaIg-apuUeID e| ‘aje}UapINIO0 adoung,] “‘sauled 
-l4aWWe S8DINOSSAJ Sa} 1a aIHO;OUYDa} e| Jed aUILUOP NaljIwW UN sUep adUdJINDUOD e| ap $aqjnd 
-IJJIp Sa] INapUuOjsOoJd Us BUIWeXx~a JUO JeIpuOWW aNbi jew IOjU! JN|aJOas Np sasAjeue sunaisn|q 


;onbiewso0jul,| ap Ua!peued gYydsew aj Ans aQUapIoU| — a4ghuesja UONedIoIWeY “py 


SANDIPEUOJU! SBDIAAVS 19 SYINDOId sap aiNziUANOY e] ap 1N9}9—as a7 


80 


‘xnelpuowW ja 
sinaiJa}U! S9yOJeW $a} INS UOI}ISOd IN|] JaAJa@SUOD ap SaUUaipeued sajuBedwod xne jJuUa!e4} 
-JaWJad Inb sinoo sap e sadiA4as Sap UO!}esIWUIIdO,| JaINsse }esINOd ainjeu a3NO} ap aduel 
-INQUOD ajjanb uaig siew ‘asj)e1edsIP JUB!eJAVP UdIQUUOD 3a SiNassiUINO} ap sone A Je1Nap 

|! UBIQWOD 4WWOAeS ap sed 3S9,U ’s}OJa}NO} ‘JUeVOdWU! JUIOd a7 “adUa4INDUOD e| ap a4q}|inba,| 
JaANsse JNOd sasessadau SuNassiUANO} BP JIQUUOU 9] JAUIWWIAIEP 9p A]IOIJJIP JUaajebe 4sa || 


“ayouew a} ajuasaid anb xioyo 
sa] 1U1943S94 UO!}Jedsip naj anb ‘juepuadad “10s ap eA || “NeaANOU JNajOas UN SUP JBAOUU! 
e JuauUalAsed saluBbedwiod sajijad saj aunsawi ajjanb suep 41/\Ge3a,p a!9e} sed }sa,u || 


“asqed 
-edsip sed au ap suaAow sjnas saj sioysed jus suoizsinboe No suoisn} saj ‘sa4jne saj INO 
"$]ULJIOGUI! SinassiUINOJ $aj sed JUassaia}U!,U INb xnelseds saydiewW sap JUeAJaSsSap Ua NO 

jueddojanap ua aJAIAINS asODUAa JUBANAM $ajja 94}UA,P SAU!eJ9D “UO!EAOUUI,| & 38 BYD19Y991 

e| e sasjessagau snuanad Sap a}iad e| 19-Saj|ad Nod ajjNsai Ud || ‘sa1ubedwiod sajijad sap 
jUaWI}ap Ne aydiew Np Jsasedwa,s e ‘ajqesoney snid 9119e91}4a-3NOD Jodde. uN Jed ‘jUASSIS 
-$N9J 18 SADIAJBS S99 AP AANIIUINOJ e| SUep jUast|eIdads as sasiidasjua sajjaAnou ap ‘j164e}|3,s 

SJBUUO!TIPe1} SBDIAJAS SAP ByDIEW a] aNb ainsawW e ‘s!0}9}NO | “Sa||aANOU Saap! sa] 49S!I|294 ap 

aunsaw Ua 34}9 INO sijqeja efap SadIAJasS SUIe}IID JUBIJJO saiubedwoo sajijed ap ‘Ingap ny 


*XNPIANOU $91 AJVS 

ap 18 SJINPOJd ap UO!}e8I19 | e aslessad9U BYDIBYIAI e| 19NI99}49,P 19 sajeulbis0 saap! suna| 
QuANeO Ua 21}}aW ap sajqedeou! JuaWaJaoUeUI} ‘}UAss!e1edsip saiuBedwod sao ap siquiou 
‘UOIINJOAY UOS ap aiNsaW e ja IN} Nv ‘sanBojeue sawa|qojd sap & $3}U349}41P SUO!IN| OS 

sap juajiodde nb saiuab sno} ap (sjauuosiad ap 32) sasiudaijua,p aduajs!xa,| Jed aajnuui}s 
g||a-1sa ‘4na}oas UN,p UOIIN|OAa,| ap sapejs siaiwWasd XNe SUIOW NP “UO!}EAOUU!,| BINOP SUBS 


sanbijewsOjU! S9dIAJas }9 S}INPOJC sap aunjiUANOJ e| ap 4NB}99S 3] 


Lv 


"1e19 112} ISA |! JUOP SUOIJEWOJsUeI} Sa| a4yNe | 


}@ 8UN,| INS 410Ae JUaANAad anb aouaprou!,| JO}N|d slew ‘adUasINDUOD e| NO UO!}eEAOUU! || [1219p UA 431PN}9,p 191 Sed SUOJa}UAa} BU SNON 97 


* pzjuewaddojanap ap 310A ua JNa|jOas UN,p sainy 

“ONS SAP NU} a}dwWOd ‘3dUd1INDUOD ap Ja UO!]eAOUU!,p SUOI]saNb sa} Jasod e auawe snou 
2/9 “SADIAJaS Sa] 1NS BWUWWOD XIJd Sa] INS BdUapIOU! AUN JUaWWAa|jaIN}eU e saayoejap sad—id 

sap ja saliauiwetboid sap 931jiqeabueysiajul | ‘uljua ‘ sunassiuino} sanbjanb ap aureynqiiy 
SUIOLU Ud SUIOW ap jsa |! Sajjanbxne ade1H sanbiuyde} saduajadwWod sap Jainboe nay 
-PWILUOSUOD aj / Nad anbjanb j}Uaje1 as Uled4aWe-PJOU BYDIeW 9| INS BDUSSIOID eS 
‘Jal4Isnpu! JUaWaddojanap 3NO} ap anbijsi4910e1e9 Ysa ‘anbIwWOUODI a4N}UOl[UOD e| ap 32a 
sanbiuysa} seiboud sap uosies ua “jafqo,| ye} || JUOP UO!}esIj/eUO!}e4 EF ‘“apides snd aia 
-jnad jsa snssaa0Jd aj anb jnes ‘ sina}oas XNaiquiOU ap aNnUUOD Issne }UO,Nb UO!}N}|OAs UOS ap 
adeja aun Juawajjanyoe yiyouedy anbiyewojul 1najo—as aj anb sajaddes snou ap aysoduul || 


“JaSi[1IN e SapOy yew 

SAP 2]U919}J!P UO!JdadUOD BUN 4UO sajja Is aWaW ‘efap JUaINSse sajja,nb sadinsas sap anbibo| 
jUawabuojoid un jUua!on A UO!}daox~a Sues SdINO] “SualDUeUI} $3]Q4}U09 Sap 3a UO!TeSIU 
-e610,| 8p adualsiadxa 1naj e 90e46 ‘ausa} Buc] e JuawWaddojanap ap sanbii1;0d sap ‘siuljap 
XNelDJIWWOD $}1}9a[Go,p alinsinod e| suep ‘Jas0QGe]9,p aunsau Ud JUOS Sajjq “UOTeW 
-JOJUI,P sanbueq sina] ja aldauwesHOd Ua sadinossai Sina] ‘UO!}sab ap auallew Ua a0UAa} 
-9dW0d sna} uns JUuaINdde;s sajja ‘aAIeIjIU! 9}3a9 JUeUaIG UW ‘sanbiyewWOJU! sadiAuas xNe 
suo!je4jado sina} Juepuay9 Ua $}1}O1d 1a SUIeB Jasi}ea4 JUa}dWOD INb sjauUOl} pe} a11AI19e,p 
sinajdas sap suep sagbebua ‘sajuessind sasiidasjua sap juatwajeiauab JUOs a9 ‘ayouew 

a] ANS ajqeiogidde aduan|jul aun 4a9J9xa JUaANAM S|! ‘sinassiuuNO} xNeaAnou ja Sunayes 
“I! P SLUNITIOSUOD ‘asleJUapadxa 9}I9eded aUN,p JUesOdsIp sunajesi|i3n saujne xne JueENH 


*XNPIDIBUUWWOD SaNbIZEWOJU! SAdIAJaS Sap aydseW 

8] ANs JUeLOdUW! ajO4 UN JUaWA|janjoe sed JUaNO! aU sazISJaAIUN Sa] ‘SINE a4]0U YY “SUOT}eS 
-1je49uab sa] a43,8W4ed nod sunwWiWoOd sj}ulod ap JuawWWwesIJINs ‘saJISJIAIUN Sap UOI}daox~, | 
e ‘juepuadsad uO $s]! ‘sadnoub saj sno} e sed juanbijdde|s au suoisn|auo9 saj sano] “sjany 
“AIA NO XNBIANOU S}UB1INDUOD sap UdLUeXad j91q 3D AP SUOISNJOUOD Sunaisnid 43413 Nad UO 


auinsay “¢ 


sanbnewsojul sadiasas 38 sjinposd sap aanqziusNO} e| ap unayo—as a7 


Ov 


*"sguUalpeueod 
saz/SsaAIUN Sa] SUeP ANDIZEWIOJUI9/92 9HAIIIE, 7 ‘© gu apNig ! a/A ap asquyy, 7 ‘epeued ne anbiyewojulgi92 e| 4Ns apni9,p adnoin 
np sjuenins sjioddei 3a sapnyg saj Suep S9}e4} 919 elgp UO II! HOW) gussaniun,| ed Sj4ajyO XNe|D49WWOS SENDIJEWIOJU! SBD! /Uas $97] ¢, 


"ssaljnoiqied sabequere p juasjien 

IN| a}IssaAluN,| DaAe sual] SAS aNb sues ja!}UB1INIUOD gYydIeLW UN ANS SBd!AJOS SOS 9IJJO 

|| 18 SAIqUUALU Sas ap SJa|j!asuod saj Jed je juapisasd uos sed abi sip 3s9 |! ‘|IQOW) GHSseAlUN | 
ap juaWUWepUadapu! aUUO!JDUO}J “| “Y “4 8] “$94Q UA “]9!2U944NSUOD g119ed144a-3NOD Juoddes 
UN,P UOIJOUO} U|,Nb saasij!iN JUOS aU a1ISJIAIUN,| BP $994NOSSa Sa] 398 $4911 SOP yUawW 

-2181 3]|NSUOD UG ‘saiquual saj sed sanbgjap s4aj|!asuod sa] 99Ae UO!Je1Oge||O9 Us 949 
-wei6ojd eB] asijeas “| “Y “4 Np jauuossad ay |!eAes sna] ep aizued aunafew ej sawaw-xna 
juawajqeqoid jua!esanyda4J9 “| “Y “4 NP sjUAI|d s9| “ISULY/ ‘sanBojeue sadiAsas sap ‘UINOJ 
juaiesinod no ‘juadj4o suajuuode} ap nad anb juanbipul suolzewW4Ojul SOU ‘s!Ofa}NO | 
‘saujne,p sed asja,| ‘uns uaiq ‘yesNod "| “Y “4 A} Jed SIUINO} SBDIAJAS Sap aljied au 


6p 1H 4 Np seuquiawi xne a]UeNO}|Axa 9}9190s e| Jed JUaWIIDAIIP seinjoe} JUOS UOISS!W 
-SUCJ}9/9} BP S124} S87] “SaIquuaW sas e UO!1eSI|!11N,P sda} a} aunyoey ‘4N0} UOS Be’ "| Y “4 
al") Ya ne auryoeu-sdwa} aj ainjoes aqisuaAlun,] *(S/a!492eU 19 saguuop ‘sauiwesbo1d 
saidoid snaj Sane sled ap JUaANOS) “| “Y “4 NP alual Wesbosd e| JUASI|!IN Ja UOISSIWSUIT 
-9/91 ap siesy sanaj yuazpNboe “(GGL-OLE “Wd 1) HED9W) azssaaiun,| ap aulyoetu-sdiwa} Np 
quai@uoe *| “Y “4 Np saiquiawl saq “||! 9A) 9Ussanlun,| dare gjda4Ip uOosiel| Ua JUeUaJUIeW }sa 
|| ‘aagioueuly asAjeue,| & SailessadgU SaQUUOP Sa| 39 aliawUeIHOd e| AUANOY Jd SaYydIBYII4 
sap Janjoejja snod sasiidaijua sap sed goueuls ‘Jyeson| nq sues ‘gAlid aws|uebso UN 

4s9,9 ‘aqueyo es sed aq “‘uOoI}daoxa auN any!}sUod (‘/ “Y "4) alNyysuy Yoseasay /e/9UeU! 4 97 


"$]a1]U91INIUOD UOU Sad! AJas ap a4g!}eW UA 

a}INpuod ap aubl| sna} 9s1991d asoouUaE sed 1U0,U sajja slew ‘agAlid as}idasjua,| 489U214NDUOD 
sed JUaAIOp au sajja,nb JUsJIpISUOD qiednjd e77 ‘sanbijzewojul sadiAsas Sing] ap UO!eSI|eI9 
-JQUIWOD P| JUBYONO}Y aiuljap anbiz1;od aun ju iInb $99}De}UOD Sa}ISJAAIUN Sa] JUOS SB1eY 


‘S9QUUO!]UBAQNS suOo!}e||e}SU! |p aulyoew-sduwa} ap UO!jesI|13N,| 2 saNnqiiye 343g WUa!e4Nes 

au 32 auleyissaAluN aulewop Np aul|diosip aun,nb ‘sdwa} np Yedn{d e| ‘s!0}a}NO} JUassed 
-91U! ,U spuauaddojangp sja} 8q “Je!DJaWWO09 194914} un gjuasaid ajinsua jUO suoljesi|e94 
sa] JUOP 39 JUaWAUbIasuUa JNa| 8p sjoadse suleyiad asi}eWOju! JUO IND saul|diosip sasiaAip 
ap saysijeisads sap jauuosiad 4na| suep jUa}AWOD Sa}ISJAAIUN Sap SANDIJEWAOJU! SB9!AJOS SB" 


saNbiVeUsOJU! SBDIAJVS 39 S}INPO sap a4NziUANO} e| Bp 4N9}9aS 97] 


SV 


“g/2101 uN|jen ej ap ajqies JUaWAAI}e]a4 Wed AUN Nb ‘aduapiAg a1N0} ap ‘JUa}UAaseIdaL 

QU S}I SIELU ‘8Y4D19Y9A4 B] BP JABANOD a} SNOS jeIDJBWIWOD aYdIeW aj JUaUBIA}}e SUO!}e}j;NSUOD 
ap ja SaljauWwesHod ap sadiAsas sina] anb aatue || “aydsaYydaI ap ja SaAlJe4}sIUIWIpe 
‘SQAlJEONpa SUI} SAP e 94DeSUOD JUaWWAa|eiHajU! Said Nad e sa sa}ISJaAIUN Sap aulyoew 
-SdwWa} 37] ‘saasijeisads JUaWa}NeY 1UOS $9}N0O} anbsaid siew ‘saliawiWeIHOJd ap ‘124A 

js9 |! ‘JUasSOdsIp sajjq “aAlId unajoas NP XNad JaAe 8dUGIINDUOD Ud ‘}UBW9}994!PU! NO JUaW 
-819941P ‘1]UOS S}!,nb syueVOdWI! sad!AJas Suna] ap auip Ylesnes au UO ‘ajI}ea4 UQ ‘sanbiyew 
-JOJU! S8DIAJBS BP Sajeld4aUIWOD Saslidasjua xne ajeAO|ap 8dUaIINDUOD BUN jUO} SaUsSJaAiUN 
sa] anb aausiidxa yUaANOS UOIUIdO,| 1840q01109 ap U!O] JUOS sijjlanda4 sabeubiowsa} saq 


S]UAWIASSI/Ge}9 $A4zNe Ja SaLISJAAIUN SAT (p 


‘aja}UaI|O Na] e JUdAJJO S}I,Nb sadiAsas sa] JUeIONaWe 

Ud 1NO} ‘4OSsa UIaj]d UB AN|a}Das UN SUep UO!}edIDIVJed uN sed JUaWAapUAI INA] 343)0199e 
@ JUaYyd4JaUD INb 3e15,p saibas sap ja so1jqnd sadiAsas sap INOJINs asodwos9 as JueyOdW! 
snjd aj ednos6 a] ‘anBojeue aduasundUOd aUN JUaN}I}SUOD SadIAJaS Suna] sieLU ‘a}UAJ 
-d}JIP JUaUaJaba} UOSe} aUN,P UO!IsaNb e| apsOge JUa|qWas sNUaA xNesANoOU saijnNe say 


‘sanbueq saj uns 107] ej sed sasisojNe JUaLUA}|aNn}Ie SadIAJaS Sap 

s}UawWabuUOjOd sap auUWOD SNUUODAI 3439 JUd!e1INOd Saajal[Old NO sajjanjoe suOlje)|e}suUl 
sana] Jed siusno} 3439 JUeANOM sanbijewOju! SadiAsas Sa] ‘aJJeYO e Sanbueq sap siAe,| ap ‘19 
‘uolj{sab ap sanbijzew4ojul aswaysAs sa] suep ajqewiisaul inajeA aun jualeine Inb suolzew 
-JOJUI,P sa}ijUeNb sawoua,p efap juasodsip sajja je ajqiuodsip jaiiajew inaj||jiawW np aynop 
SUBS ]UOJ9LOP aS ajJeYyoO e sanbueg sa] ‘sjalja}zeLW Ud SazI|IGIUOdSIP Suna] Ans ajeld4aWIWOS 
uoljoe ina] JUapUO} INb sazijad snjd sasiidas4jUa Sap DaAe BDUIIINDUOD UA UOI}Sab ap SadIAJas 
Sap JI1JJO,p sanbueq xne ajqissod siewiuosap jsa |} “Sja!}UasINOUOD XIU Sap e sIUINO} 

191 Nbsnf sed }UO,u sajja ‘suo!ze}}eISUI,p ayney ‘anb siew ‘adua}adWOd Na] ap JUeAII—aI 
S8dIAJaS $a4jNe,p Jasnsse p sanbueq xne Jawad ina}eUIPJO,] “sjaUUO}IPes} SUBIDUeUIS 
SODIAIBS BP BINJIUINOJ E] ANS Jd AJJan}nwW adUe!JUOD e| ANS SaaPUO} SUO!}e]a4 SAP $}UaI|D 

sina} dane efap JUdUUAI}a4J}Ua SanbueQ sa] “aUUO!DajJad anbijJeWJOJU! awWasAs UN_p apie | 
e sainsse JUaWaNb!WOUOdE aJ}a JUBaANAd ‘sasleoUeg SadIAJasS XNe JUa}UaIedde|s Inb ‘sjuawW 
-a9e|d ap ja sanbayjodAy,p sadiAsas saj ‘saule}UdAU! Sap ‘410A80aJ e Ja JaAed e saydwoo 


SaNbiIZEWAOJU! S9dIAJVS Jd SJINPOId sap a4njIUANOY e] ap 4najoas 37 


vv 


sap ‘aled ap sajjinay sap JUuawass!|qe1a,| BUWOD sadiAJas seq ‘ajseYyo e sanbueg sap seo 

8] SUOUSIg *SADIAJBS XNeBANOU Sad ap 4941} JUBANA sajja,nb snuanas ap JUaWa|ddns aj ins ja 
a}UeLOdWI ajajUal|9 aUN, Pp adUA}sIXa,| INS apUOJ as anbiyeuOjU! auleLUOP aj SUep auN}UaAe 
ina] ‘seo sap yednjd ej sueq ‘juawedinba,| ins aaxe sed jsa,U anbijijod ing] ‘ssaioueuly 
sjuawabebua $110} ap ajuasaidas Saxauue SUO!}e||e}SUI,P 18 SaNbIJeLWUJOJU! sjal4ja}eLW ap 
uolzisinboe,| anb ualg *(so1jqnd sadiAsas $a] 1a ayueyo e sanbueq saj ‘ajdwaxa Jed) 9ja}Ua1|9 
abe; aun jUepassod ‘sainw sasiidajjua sap ‘jednjd e| nod ‘juUOs a_d ‘sjanjiqey sinas 
-SIUINOJ $2} JUdINDOId aNb xnad ap $}UIJAJJIP $94} SBD! AABS SBP JUIIJJO S9N41DA4 SajJaANOU Say 


sinassiusnoj xneaanou saz (2 


*8]042U09 9] JUBWa]e}0} apsJed ua 

||,nb sues syilonpoid snd sjaisazewW sap e sade JaUUOP IN| sleWOsSap }e4sINOd WN!j1OSUOD 
a} ‘S1NOD sap aa}UOW ek} ap Nua} aJdwoy ‘sanbijewsOju! S9d1A4as $a| 494NDOJd as ap s}UeSs 
-1S1}eS SUBAOW S|Nas $a] BWILWWOD sjalsg}zelW ap Jeyoe,| NO *}!eq-}1Pa49 aj ‘UO!}LDO| eB] 94ap 
-ISUOD e JNa}esI}I1N,| “191,nbsn¢ “sajeueqg suoieoijdde,p no sajeiseds suoljeo!|dde_p assibe,s 
{Nb ‘sunazesiji3n xnediouiid sap saduabixa xne sed puodas au juesnod adA} ap Juawa} 
-124] AP 34]Uad 37] “uNa}Das Np ajquwasua,| ins JuaUBbla}ap sassajqie} Sa] JUOP ‘saasjsiulwpe 
jeW Ja Sagunjonsys jew ‘sajeulBew sasisdasjua,p jNOUNs esodwod as |!,Nb a43jeuU0da4 
UdIG 1NeY |! ‘SjaljUasINDUOD SadIAJas ap sed 94jJ0,U UOSeY e JUBW9}!e4} Np inaqIas a] anb 
aJuIp ap JOeXaU! 49 |I,S “B1gIUeUIJ 931|!GeIs ej ‘ alsauWesHOId Ua sadsNOssaJ Sap 38 UO!EW 
-J0}U!,p sanbueq sap ‘ auJapouw jalig}eW UN ‘ sijUeIeb SadIAJas Sap J aA49S91 UA sauiaysAs 
sap / aijiqejuas 2] Jainsse ua INO suOl}e|/e}SU! Sap ajUeSIYyNS UO!ZeSI}IZN BUN + (UO!}E} 
-10}dxa,p 38 anbiuyoa}) jauUOssad ap ja UO!}sab ap a4ai}eW Ua adUa}9dWOD e| : JUBLULWe}OU 
‘JU9WU}I121} ap $9i}Uad Sa] uns sabejUeAe Sap JUaLUa|qeINISIPU! JUB!eINE SUINIZIOSUOD S97] 


"$]911Ua.UNDUOD S}14e} Sap Ua}dope sLUNI}AOSUOD Saj Is s}JUeTIOdLUI sjuawabueyo sap 

MOAgId assie] JUaWAjanjoe a3sixa ajja,Nb ajja} UOSey e JUBWAa}Ie1) NP ayouesq e| IBA UOS!e4 
-edwod a}no | ‘sanbijewWsO4u! SadiAsas Sina] ap awa} Huoj e UO!edI}1Ue|d AUN yUua}aUWJed 
inb sasaioueuly Sadunossai ap Je sanbiuYyIa} sadua}9dWod ap jUesOdsip ja Saaijsiulwipe Ua!q 
‘saljqeja JUaWAap!|OS sasiidasjua,p JUaWaeUIpPsO 16e,s || "sasnajjawioid sasiidasjua sap 
suep Jabebua juajnan sajja,nb sadinossai ap }uasodsip Isule juadnoi6b as inb sa1ubedwioo say 


sanbijewWJOJU! SadIAJVs 1a SJINPOId sap a4NjzIUANO} e| ap 1N|}9aS a7] 


ev 


‘JOauIp Ua NO jaljUaNbas JUaWAa} 
-121] BP BUIOJ e] SNOS aasijeld19UIWWOD 


‘$aaJ9PISUOD 3439,P JUa}I19W 
sinayesijtin, p SUINITOSUOD sap ayoIeW a| ANS UO!Pedde,| JUeINOJUD SadUe}SUODIID S943Ne,q 


‘ sapidey-esyjn 
}@ sUUO!JDaJJad sjaliajzeW sap 4lseanboe,/p 


: SajelDI@LULW OD jueyawued xneqvideo ap juawadnoibai . 
S9LI|IGISSOd sap JUesJJO S2QUUOP ap saseq. * sunajesi|!zN sasyne,p 9aAe saabeqsed ai}9 
! JU9W9}101} Bp $a4jUad sap jueanod aduatiadxa ja alsauuesboud . 
$99jNOSSAJ Sa] 1a SaNbIUYIa} SaduUessIeEUUOD ‘ anbiuueuAp ayiAijoe,p 


9439 WUeANOd UO!\sab e| ap soUatiadxa . —_ $9] ‘UOI}SaB e| SUep BdUe!}UOD ap aNbueW . —ANajdas UN sup ajqeiued JUIWWASSIJSBAU! . 


: JUdW 
-WWe}OU ‘suNa}eSI|IIN,P SUINIAOSUOD ap JUBWUAAe,| JENbI|dxa JUa|QUUAS $1N9}9De} SANBISN| 


“sa0e9144J9 1UAIOS s|1,nb nad snod ayoiew aj ins sad1axa JUa!esNOd s}!,Nb souan|sul,| ap 

19 4N91aS Np ulas Ne Janof yUalewinod s}!,nb ajQ4 Np ‘sadinossad snaj ap NdJede uN J9UUOP 
ap $UO19]Ua}UOD sNoU sNoU ‘jUaLUOW aj INOg “41OAe JUa!e4NOd s|!,Nb suoissndiada4 sap 

a4ip @ nad quop e A || *a}Ua094 JUBWAAIZe}a4 UO!JLIID AP JUOS SN|zes!|!3N,P SLUUN!OSUOD $B" 


SUINILIOSUGI SAT (g 


"sjalsa}eW sina] ap uolzes!|1}N 
aina|jiaW BUN USE} 9}}99 ap 41UA}QO e& JUB!eJBYIIBYO SAN9zesi|!IN so| anb a41049 e ayiod 

au adipul uNoNe ‘s10ja}NO} ‘191, Nbsnf¢ “70d a] JUaWAJIUa JBWUNSSe Ud e JIIOAB SURS (sauUuol} 
-dajiad snjd sjaiuazew sap juesanboe ua ajdwaxa Jed) suolzej|eysul sina] ap a1oedeo e| 
aujjos90e ,p uaAow uN 410A A jualesnod saiubeduwios sauieyiao ‘a41e}Uap9oxa juawadinba | 
SUP S]UdWUASSI}SAAU! $a] JaBesnooap e ainjeU ap POS Jalqo,| JUO} Sad!A1as Sad JUOP epUeWAap 
B| ap aslosiAosd a49}Oeed 3] aNb uaiq ‘nal) puodvas UW “aaqinyad aynop sues }e419ANO1} UBS 
sanbijeid xiid sap ajjayoa,| ‘8AIZNQ!4JUOD Jed auN,p juawated aj a4}U09 (UO!}e};NSUOD 94jNe 
sues Jd aluawiWeiboid sues JUaUa|GeqoJd) $jJaj4O JUdIe}a SADIAJAS $d IS ‘p4soge,P NOL 
‘uolsuedxa,p sali|iqissod xne JUBWAAI}e[a4 SUOIJEAJASGO XNap ale} Bp 3439-JNad JUB!AUOD || 


sanbijewisOjsul S8d1Asas 39 sJINPOJ sap aiNjzIUsNOY e| ap 4N|y99s 9 


Cv 


*8DUIIUNIUOD aj[aANOU 9}}a9 Jed saayINo} sasisdas}Ua,p Saudne sijjlanda4 SasleyUILUWOD Sa] INS Ja SiNajes 
-1]12N,p aaquiou 313ad UN Dane sUda!}a1]Ua Sap INS JUSPUO} as Sasle}UaUILUOD SONY “S}9adse sanbyjanb asAjeue }UaWajeba e ua apna ajuasaid eF 
‘SANDIJEUUOJU! SBDIAJaS AP XNO ja Sjalig}eEW ap S4nezesi|1}N sa] JUaWQIedgs guILUeXa e apN}9,P adnoyH aj anb sajaddes as ap YUa!AUOD |] 2, 


"191 8¥dwOd 4IU9} Ud SUOLINeS aU snoU anb JUaNba nad Is sa sed aj ‘Sundjesijiin sasjne_p e 
(ja1ZUanbas jUdWA}!e43 ap JUaANOS 116es |1) atle}UaPadXa ajIDeded Na] JUapUAaA salUBedWOD 
sap anb ante |I,s awa] ‘anbizewOjul,| ap aYydJeW a] ANS a|jaI}UasINDUOD UOU a4le}Uapsdxa 

9119eded 93399 aspuas e JUaWATjanjoe JUapUI} SaliewWLWeIHOjd ap anbuew 9] 38 UOISsILy 
-SUCJ}9}9}. CE] AP 1NOD a} ‘apUeWAP e| 1a B4JJO,| JBUUOPIOOD JNOd saded!}4a Sad!elpawajul_pP 
aouasge,| ‘(a4lesodwa} }UBANOS }sa aj]a) AWG ainjzeU es *« aAl}ded » a140s anbjanb ua jsa 
a119edeo 91389 ap aljied apues6 aun,nb jsa 9 ‘apnya ajuasaid e| ap aiped aj suep JUeLOdUUI 
snjd qesed snou jie} UP ‘suo! ed1|dde suna| sauljjes ap 1Nq aj SUep asinboe jUO | Sa4zNe p 
anb sipue} ‘sinjnj sulosaq sap e a4puodas inod asinboe aynop sues jUO | Sinajesi|!3n seo 
ap suleyiag “ajqeiseidde asiejuapsoxa azloeded aun p jUasodsip sunazesi|!3N saj anb JUasep 
-ISUOD (SjalJa}eW ap sURdIUqe} Sap UOISNIOXa | e) Sazuedioiped sasiidesjua sap Juednid e7 


9 e/equapgoxa ayzedeo ap Juesodsip sinazesy//iN sa] (e 


"Naas a] INS sajqissod suoissndsedaJ Sa] JanjeAs p jUeAe JUaLUaJedas JaIPNja 
$3] ap af13N sa |! ‘sasdoud sanbijsisa}Desed Suna] Issne UO Sa140ba}e9 sa}Uata}JIP SAD auUWOD 


‘sanBojeue sulosag sap UO INb (S8}Ud841INDUOD UOU }USWA+CUIP4JO) S8}aI90s Sa4jNe p e 
S8DIAJBS Sd] J14J}O JUANAd sajja }UOP ‘saWatW-sajja 4NOd yNoPNs ‘sa}UawJadxa sualoizew 
-1OJU!,P ULOSaq }UO saluBedwod sad ap yiednid e7 *xnabejuene s}uatwaoe|d sap 1N44e, | 

@ ]UOS 3a SajqeJapisuod sanbiuYyde} Ja saulewwNyY ‘saslelu noad saounossa4 ap Juasodsip sajja 
‘s1Ua]8GWOd ja xNal4as sawWWOY sap Jed saablsip ‘sein sal4jsnpu! p yiednid e| snod sanssi 
‘nal| puodas UF “anbiyeWUOjU! 4N|}Ias NP SAOYap UA apI|Os ajjal4IsNpu! asisse aun p juasod 
-SIP Sa||a ‘P4soge Pp NO | “ayIAI}9e Ana] 4Ns sase}UaWWWOD sanbyanb aie} e JusUsWe SNOU 
(sazIssaAlUN sa] 83da0x~a) saisobajed sad ap Yednjd e| e sauNWIWOD sanbijsisajoesed sunaisnid 


SaNbijewsOjUl S9dIAJasS 19 SJINPOI sap 94NjIUANOJ e] ap 4N9aj3as a7 


Lv 


aAljoe Seu} dg UWI] 
uonedioied uonedioied uonedioied 
] o 


sinayesijiin 


sosyne 


S|18SUOD-Swadxa 


SI9IUUOSe} 


souowuweiboid 
ap sunassiuinoj 


sjauej}ew op 
SIN@SSIUINO} 


uoleylojdxa p soenbissejo segsijeloeds 
souewuweiboid souewWeiboud souauweiboid uol}e]|NSUOD SINBSSIUINOJ 


See ee Ee ee 


gyojew 


suawwelBoid ej] ap sydieW 9] 
€L aanbi4 


OV 


‘sanbueydisad sjaisayew ap UoONposd 

e| suep jUeJOdWuI 1949}! UN apassod asjne auN suIOW Ne ja aljaUWebOJd e| ap 18 S80! A1as 
sap auleWOP aj SUP JUBIAND aUN jnes sazno| *(SajqelseA sapoliad sap 4ns sadunossed 

Sas ap SUO!JE}IAJJe S9]UIJAJJIP SB] BLILUOD SaaJapISUOD) UO!}edI|dde p sajNW4O} Sas4aAIp 

19 sadinossas sap sanbijeWJOjU! SadIAsas Sap BYydJeW Ne ajiodde sasiidasjua sad ap auNdeYyD 


! JUBWASSITSBAUI,P $9}9IDOS Sa] ‘UOI}ED!U ‘ssaBesn,p suunijiOSUuOd .- 
-NUIWIO99|9} ap $9] UL}I0]dx~a $a}9190S So} ‘ asleyUapadxa 
"SOLISIOAIUN ‘aqueyo e sanbueq saj : snuaA XNeaAnOU « g}19eded aun,p juesodsip siabesn - 


: salsobaye9 asjenb ua 
sasiidaijua sao adnob SUOAe SNON “SaNbHIJEUJOJU!9]9} SBDIAJBS SBP AL4}4O & juajasdde s no 
}U9JJJO sasiidasjUa p aiquOU U!e}J99 UN ‘4N919as Np sajjaUUO!}Ped} SoydUeIG Sap SIOYap UF 


SODIAIBS BP SANASSIUANOY SBAINY *Z 


"uode} & JUaWWA}Ie4} Np sanbiweuAp snd saj 3a sajqejuas snjd saj sayduesg-sNos saj suep 
JUBWAAI}IE}J9 JUaUILWOPesd Jabuesja jeyIdeo e sajubedwiod saj anb ‘s!0}91N0} ‘yanbsewas 
@ 189 |] “‘UOde} e JUBWALIEJ} a] ANS UO!JeUIWOP es Issne ad1axa “|| “g *|,| SIEW - sa} uedi9 
-wied saiubedwiod ap aiquuou aj Jed sulow np ‘jalsa}eW Np 3j/99 suep anb ayouesg 33139 
suep saduoUdid sulOW UOS aJabues}9 aja14doid e| ap satuajqoid sa] ‘sasje}UBLULWOD S}o4q 
sanbjanb 19) juase6Gns snou ‘q aljed e| e sudsaul Wexa SNoU anb ‘suol}e}e}SUuod SaUleys9a¢ 


‘saaioasdde 43a Juassind }uawWapual ap 32 uol}eH0|dxa p saduaJajyIp 

$9] anb inod (sasijeioads no sjuajeAAjod) awaysAs ap sadAj Jed 3a suolzeo|dde ed siqiedas 
9438 8409Ua JUBAIOP a9e|d Ns Jd BDUeISIP & SBD!AJBS SB] “9[9}UAI|9 | Jed ja sauuwej6oid 

sa} ‘suot}eo1|dde say ‘s}1jO4d say ‘Snuanad say “2a}|!2} e| Jed JUBWAWIOUA 1Ud1a}JIP saiubed woo 
$27] "Xnap sap uOosieuIqWOS aun jUe’YJO sajUeLOdUUI snjd sa] ‘sadiAsas ap saiso6a}e9 

xnap sao ap aun | Juainsse salubedwos QOZ eP SNid ‘goed uns }UawWa}!e4} 33 8DUe}sIpP 

e jaljuanbas Juawa}!e4} : S8d|AJas ap saliobeyeo xnap a}4OdWod Uodse} e JUBW9}!e4} 87 


uosey e Juawazel a7 (9 


sanbiyeuiOjsu! SBd1AJas 38 S}INPOJd sap a4N}IUANOJ e| BP 4N8}es 37] 


"SANaSSIUINOY SJBAIP Sap UO!edioi4ed 
e] anb suse alsawwesHojd e] ap saydues-SNOs sajUasaLJIP Se] E| d4nbi} ej e e49ANO1] UC 


‘sounafew Sanijoe41 xa SalsJsnpul saj suep 4aljnoied ua ‘suo!jeoljdde p aaquiou pueb 

UN }UBANO} Ja SasJaAIp SNjd sa] Sasiidasjua XNe JUBSSEIpe S SBDIAJAS S1Na] ‘sasnasquuou 

nad ‘jajja ua ‘JueJa SalsaWWesHOId ap UOHONpod ej suep saabebua JUBWAAIsN|dxa 

suosiew saj ‘salsauiwesbosd sap Jaydepe e a}sISUOD UO!}DUO} ayedioutid ej JUOP SuaiUUOde} 
$8] a}INSUa JUBUUA! A “Sja149}EWW BP Sa}UAA Sina} JajNwWiys 4Nod sawWeIBOJd sap }UaAJaS 

as ‘sdwa} np yednjd e| ‘Inb sjai4azeW ap Sinajon4ysuOd saj }UOS SuNassiuiNo} xnedioutid 
S87] ‘seldatuwesHo1d ap UOljesI}e1D4aWUWOD ap ja UO!}e}depe p ‘UOl}eSI/ea4 AP JUBLUDAISN|OX9 
juadnos0 $s saja!00s ap nad sed ‘juawasie 4iUlyap Sed assie] as au aydUeIg 91199 


alsawuulesboid e7 (q 


‘8SOYD AP }e}a 199 4a1}I POW 
uaig yesnod uolzesijeloads e| e sdUepUd} e| ‘}JUePUAda_D “ajGQe}Sse}UODU! Jsa ayDUeIG-SsNoOs 
81199 INS sa}Ue}I0|dxa $98}9190s Sap asILIUIEW e| ‘8dIA4aS UB SB}IUN p BiquwOU a} 1eq 


“a1uoydayja} e| e JUaWa|dWOd ap }No} JUeAe 

jUeAJaS 18 Sabesn p ajaiieA apues6 aun e auljsap ‘xnaj}noo nad ja puepue}s jatia}ew UN 
}NOUNs Juapuad sj] JaUUO!}IPey ayosewW Ana] ap JUaWabuOjOId UN p jibes |! ‘sjal4ayeW ap 
sANa}Nl4jsIp xne 1a UO! ed!UNWWOdDE|a} ap SasiudasjUa XNe JUeNH ‘sasijeloads jUaWa|eba 


SANDIJEWAOJU! SBdIAJaS Ja SyINPOAd sap aiNjiUsNOY e] ap 4najzdas a7 


8e 


(‘sanajyeu!pso,p UO!IINAZSUOD e| JeUUOpUege ajja,nb sindap gououue e VY FD ‘y) ‘swajsAg e1eq xO1aK 
ya Juawdinb7 /evbig ‘saisibay yseD /euolieN ‘syBnosing “WD ‘Y ‘JaMAauoH “DeAIU_) “YW “g ‘J: 1UOS SinayoN4ysUOD xNedIoULId S877 | | 


ssaBesn sap e aulysap ‘asijeloads snjd uo! ediUNWWO99)9} ap jalje}ewW UN juasinpoid 
sanbuaydiad sjaiiayew ap s}uediiqe} so] ‘suoijeoijdde sap 93191jd13;NW e] ap and ap 

UIOd Np s}ueyOduU! saydseW Sa} ANS S}IO}Ja SANB] }U34JUBDUOD S4N9}eulp4o P $inajonsjsuod 
sa7] ‘uode} es e QYyoIeLW 89 apsoge sadnob sao ap uNdeYD “UO!Jed/UNWLU099/9} Bp Sjalieyeu 
ap 38 sanbisaydisad sjaiiayet ap ‘saje4j}Uad SBWUN P SANAss|UINO} Se| assasa} Ul ‘(XNeU!ILWUI9} 
sajsod saj Juawaljanyiqey pusidwos nb) UO!}ed/UNWWOd9/9} Ap Sjal4azeWW Sep BY4dIEW 3°] 


"Qd1AJaS NP 
giwouosa,| ainsse sunazesi|!3N sap a1quOU aj NO *(eMe}1O ‘jea1UO| ‘0JUOIO |) S9|D SAUOZ 
xne aziAijoe 49} 4a}! WI] & JUapUA} S9j|3 jonbinod 4sa_D “}uJa4}se4 BydseW un nb }uaAno.} 

au sasijeloads sjalsayeW sina} NO e| ‘g]UAA-SA1de BD1AJBS NP 9Aaja JUBWAA!}E/94 NOD 9} jed 
saadeoipuey $9j|8-}UOS (senbiseydisad sjaliayeu ap syuedliqe} so} Ja1jnoijsed ua) saslepuoseas 
$9$14da1}U9,P BJQUUOU : Sjal49}eLW AP 8] UBA e] SUBP aoueodu! apuesb aun UO Ud!}a4}U9 p 
SODIAIBS S97] “1NBJONAISUOD NP SANODUOD a] SUeS SUOISIDEP SEP aipuaid nod saslessaaau 
sa0ua}edwo09 sap sed asodsip au snayayoe | anbsio| anbsew }uaWaJaI|Nd!}Jed }sa abeyuene 
189 ‘alauwesbod e| sludwoo A ‘sjuauea sesjzne sap aANWUINO} e| inod sjuedges saayne 
sa] Ans ule}Ja9 aHeUeAe UN }UO S41NBJINAJSUOD Sd} ‘auiaysAs 3NO} ap essai}euu adald e| }Ue}a 
Jnaj}euIpso,| ‘ISUI\y “SawWaysAs saj Issne assiUsNO} JI, Nb snazon4jsuod Np sabixa e sduepua} 
UO Sunajayse saj jonbunod s4naj/!e,P 1S9,D “SPYIEW S1NB] 84pPUd}9 JUB|/NAA SI!/s (W'S 
saUIYoeRU $3] 9aAe 4a1)NdI}Z4ed Ua) S4Na}eUIpsO Soaj 9BAe uoljonposd nay ap a}iyiqizedwoo e| 
Jaansse JUBAIOP SaNnbiaydiiad sjaljayeW ap S}USIGe} Sd} anbsind aiuowabay 41naj 48918xa p 
jUANUIJUOD $2je4}UdD S8}IUN P S1N9}9N4}SUOD S2| ‘juepuadad ‘aiooua e7] “UO!ONpod 

gjnas e| 1s8,9 JUOp sajubedwod xne saysnogap sjueLIOdWI! p 4aANO e senbiuaydised 
sjalsayeww Ud SUIOSaq Sep uoljeyuaubne | ‘s1Oja}NO | ‘sasal aid xNap Sa] }UBU!WOP $a]e42U99 
SA]IUN,p S}UedIAqe} $8] “UO!}ED!UNWILU099/9} BP Sjal4eyeU 19 sanbieydisad sjaiieyeu 
‘saje4Udd SAYUN : S2YDULIG-SNOS S104} UB BYDUIG 83189 JasIAIpqns }Nad uo ‘sob uy 


"uode} 


eB JUaWAa}Ie1 Np 38 aljawWWesboId e| ap ‘jal4a}eUW NP (saaqdaoxe suo!}ed!UNWW09983) 
epeues ne aljyewaidns ej aAsasuod *, ,Uled}J9We jeyideo e sajalo0s sasyne 


sanbiyeusojul SadiAsas 3a S}INPOsd sap a4nyUsNOJ e| ap 49} 27 


Le 


“sa]UeAINns sabed saj suep said snjd ap aaipnje jsa Sinassiusno} ap als0ba}e9 81199 9, 


‘sauel/ixne sjalsgqeW ap S4nass/UsNOY S| 4ed spbueY . | 


1das 38 “WW ‘g ‘|,| NOUNS JUaINbIy No ‘jal4a}yeW Np aydueg e| ‘8}NO} BWUILUOS *siNajoN4}sUOd 
spuei6 sap asiiduua | SNOs 8}s94 UOSe} e }UBW9}1e4} Bp SBD! AJ~as ap 3a SalJaWUeIB 

-01d ap ‘sanbisaydisad sjaise}ewW sap ajuaA e| ‘9}1]e84 UZ “S8d!Asas SaujNe a salsawiwesbod 
sap ‘sanbisaydised saziun sap ‘saje4}uad sa}iun sap aasedas uOljeNjerd | aldI441p 

puas inb a9 ‘d0}q ua SawaysAs sina] a1puaA e JUaNUI}UOD “Wj “g “|,| #NeS Ss4NayoN4JsUOD sap 
yednyjd ej sed ‘U0!}DUIISIP 33399 4aAC}9,P |]IDIJJIP sa |! ‘JUepUaday “UO!}ed!UNWIWOD9/9} 
ap sjaiua}eW ap sjuediges saj 1a sanbi4aydisad sjaluajew ap s}uediqe} saj ‘sina}eulpso p 
sunajon4jsuod saj anburjsip A ajjauUuoljipesy asAjeue 7 “4Najdas Np JUeUIWOP jUaW~AIA | 
sunawWap ayouesg 33399 ‘SaUIedI4aWe $a}9ID0S ap aAISNjOx9 anbseid UO!}eUIWOP e| SNOS 


jalsajew a7 (e 


“AUIYDELU-SAWW9} NP JUBWEPOWWLWOS a4PUBA e dJa!UeW ap 
dJabesn | ap surosaq saj 4a\6a4 ap ajloey sed sau |! 1a SajqesoAey a4anb JuOs A u ayouewW Np 
SILWSIULIBW S37] “ASNG}NOD 4a AYN 4IP JUBWA}|aNj}0e Isa sad|AJas S89 ap a}UaA e7 ‘saidosd 

sulosaq sina| Jed aaquosqe jUaWaJa!jUa Sed jsa_U jalsajzelW IN|] ap ay1deded e| anbsio| ‘aainp 
8}4NOD AP UBANOS JUOS Sad!IAJaS SiNa| Ja XNBIQWIOU $a4} 841ODUA Sed JUOS AU S|}! ‘SIOJaINO] 
‘UO1}L}|NSUOD ap Ja alsaWILWesBHOId ap SadIAJas SUIe}4I90 Ja SaWLUeIHOId sap ‘aulyoelU-sdwa} 
Np JUspuaA sj] *, ;SANnayeu!p41oO,p Sinazesiji3zn sap ye s | : UOde} e JUaWA}!Ie1} NP ayouedg e| 
SUEP JNO UNS JULIAND ‘sanbiZeEWIOJU! SBdIAJaS BP SuNassiUINOS ap adnoub a4jne UN a}sIxa || 


‘sed ajase As au apnya a}uasaid 

2| ‘4najoas np jeqo|6 uatuexa 1NO} suep 9}dWod sua} UA aj]1e4 |! Nb UaIg *, ,Uly sues 
jUaWanbijeJ1d Jsa JuaWAa}Oa4IPU! JUadIDIJJed INb xnao ap ajsij e7] “SuNajeulpso p sajjes sap 
uol}esijew|d e| suep JUasIjeloads as INb 41e,p SINaUUO!}IPUOD sa} / Sadl4JeIOJsad $a} JUBLWIOJ 


SANDIEWAOJUI SadIAJaS Ja S}INPOJ sap asNzIUANOY e] Bp 4Na}Das a7 


9e 


aNbiVeWJOJU! UOIJOEJA}U!,| BP SBIOA 


uosej e 
}UNWI}IeI} 


SUOILEDIUNWILUOS 
-919} 


s9}isseaiun 


sinezesijizn 


sonbijzewsojul 
sjai49g}euw 


solawweiboid 


a}JauO}OS UO!}OeJ9}U| 
ZL eanbi4 


GE 


‘g410U e| 9aAe adNOdaL as IND UONedI4ISSe{9 23199 ap gsodxea ja1q UN seq snid Nad UN e1aANOA UG “Sasel//XNE S/a}49IEWW AP S4ANASS{UINOF 

18 S9DIAIAS AP SINASSIUINOL ‘S2BUUOP AP UOISSIWSUECII9/9I AP SBAIAS “S/A1JPLEW AP SAINASS|UANOY + BYUCAINS 3|/9110JAS UO!NLI1}1SSe[9 E| & 

NuaA }1e}a Ua ’S8DINOS saSNasQUIOU AP e Sal|[1aNd sagUUOP Sap INS }UePUO} as Ua ‘aPNI9,P BdNOIH d| “|!eAes UOS ap Ul} E| SBA “SUONEUWIOJU! 
sou asind suone snou saujewop sjanb suep sunaji|le,p anbipul anbizewsosuy 41nazJas UO!Ssa4dxa ,| BP UO!PESI|13N, 7 “4NBI9ES NP seyouesq 
saijne sap uoIUuIdoO | a}a|ja1 JUeUJBOUOD Sa] JUaWAUBIasUas NO a4!e}UBWWOD {NO} ‘JUaNbg|sUOD Jeg “UOI|!JUEYII 8430U AP S9IB!IDOS S89 NjOXe 
SUOAE SNOU ‘UO!eD|UNWIWUOIaI/a} aP SA1U}!0|dx~a $9}9190S Saj INS ajqeJaP!sUOD UO!}eJUBWNIOP aun 1I/!aNde4 JUeAe apNi2,P adnoig aq, 


iInb sajoog sa| / saje4jUad Sa}IUN XNe sagUUOP ap siNayodsued} sa| ¢ jal49}eW Np ualjaJjUa,| 
ap saqsijeloads saj / sinajeulpso nod aided ap ja sanbiydesbouesgu sajied ap sunassiUsnoj 
sa] : Sasisdasjua saujne sasnaiquuoU ap }UaWWA}DaJIPU! assasa}U! BNbIPEWOJU! 4N|}DaS 97] 


"UOIEDIUNWWW099]9} BP $9}Ue}10/dx~a $919190s sa] « ‘ saluauuwesi6oid ap SinassiUsNO4 sa| - 
‘ SJ9}UUOSEY Sd] . ‘ sina}eUIpsO,p Sunayon4jsuod . 


", aledioulid sayouesq a4jenb ua aSIAIp aja e ANHIJEWOJUI9}9} 4NB19as 87] 


"sjueqsIxa 
SADIAJOS XNE BOUdLINIUOD JUIWI}DAIIP LUO IND sadIAsas Sap 414440,P JUasOdoJd as no 
]UAIJJO S}i ‘Seuyne,p suep ! JUaWATIDIJJIP B109U9 a1NdOId as UO,Nb sad!AJas SAP 1U94J}}O SN~as 
-SIUINO} XNeaANOU $ad ‘sed SUIELIID SUG “1N|}9aS a] JUASI49}9e1e9 IND JUaWaddo|anap ap 

18 DIANA UA ASIW AP SAIIDIJJIP Saporiad saj 4aS4aAe1] ap SuBAOW sa] ‘JUeTOdU! sNjd ysa INb 
a9 ‘SuN|[I2,P JUO 1a SBDIAJaS ap aJai}eW UA ATIAISN|Oxa,p anbij!jod aun jUaAinsinod 19-xnao 
ap aiqwoy ‘jUa}s!Ixa « siabueda » $99 ‘1}O1d ap Ja UOISUedx9,p BdI1NOS aUN anbIeWJOJUI | 
suep ]UdIOA IND $jUasINOUOD XNeaANOU ap auUadS Ud 994}Ua,| JUASIOAe} NO JUaIO|dap sjanjoe 
sjue}ojdxa saj aNH “snuaA xNeaANOu SaJjnNe sap ja Sa}ISJBAIUN Sap ‘SANass!UINOJ-S41N9} 
-PSIJI1N Sap ‘SWUUINIJJOSUOD sap ‘ajIeYo e sanbueq sap ‘asiideys juasaid np Ul} | S4BA ‘UO!L 
-sanb e489 || °$149JJO S8DIAJ9S SEP Ja S}INPOJd sap suOjes] SNOU NO sa}UueAINs sabed sa] suep 
said snjd ap auiwexa jsa joadse jad ‘ inajoas Np sayouesq sap UO!}De19}U!,| BP B4ieUILUOS 
101N|d ndjade un auuOp Z|] anbi4 e7 “sastosiAoid NO sawiia} spsoo0e,p NjaA Ua anbi} 
-RWJOJU! |91]Ua}0Od Np ja sadiAJas Sap aupuUdaA e JUAIeYdIBYO INb sjuejOdW! sinazesi|13N sap 
JUBAJOUI JUeSIEJ ULJUd $a4zNe,p 9 WUNIJOSUOD UN ‘sadUeINsse,p saiuBedwWOd sap ‘saijqnd 
SaDIAJaS Sap ‘a]4eYyo e sanbueq sap jUessaj9}U! $a4jNe,p ‘4Na}Des Np JNalsajUl,| e JUeN}IS 

8S SAUIL1IAD ‘S8DIAI8S BP SUOS|EUIQWIOD Sd.ijNe SasNnaiqUUOU ap ajaAad JUO Sa}UaNbasqns 


SANDIZEWUOJU! SBDIAIVS Ja SLINPOId sap asNyiUANO} ej BP 4N|}I—as aq 


ve 


gis 


4 


anbizewsojul 4najoes 
sjalejew ap 
sanessiuino 


p 
+ 


sinassiuino 


_ 


oo 


S9}]a110]0eS SUOSIPUIGWIOD 
LL eanBiy 


| 


soiuawwueiboid a 


ap so1jua9 


uode} e JuatuazIe4} 


9193 ep 


$9}ue}IO/dxa Sa}aID0S 


2) 
° 
= 
— 
= 
~ 
c 
= 
oO 
i.) 
o 
° 
= 
n 


ce 


SOL q 
asiidajajzua 


4N9}I9S 


gq 
9siid9s}ua,| 


" ap nai 


Vv 
Vv an asiidesjua,| 


4na}0as np neyiw asiidesjue ep neiyiw 


XnNaljilu — sasisdasjua UO!}De419}U] 
OL aanbi4 


SaNAJJUd $a] “SalJauWeIHOId ap ja UOSe} e JUBW9}I24} BP SBdIAJaS Bp aNpUa|}a awUWeB aun 
‘uoljedidiqied ua ayjeijiy aUN,p asiwiasjua,| Jed ‘JIUINOY ‘UO!}eED!UNWWODI}9} ap ajUeO|dxa 
939190S ‘5 asiidaijua,] ‘satuawwesHoid sap JUaWAa|Nas JIUINO} J aslidasjua,7 "Udde} e 
XNEABI} SBS AP JUBLUA|GWOD BWILUOD SaljaLUWeIHOJd ap Sj4ize1j;NSUOD SadIAUaS Sap JiUINOY IND 
‘4 aslidasjua,| aj1ojdxa ja sagsijew4oU saliauiesbod sap puan ja anbige} ‘anbisaydisad 
jaisazeW NP puad ‘4 ap aslezaludoud ‘4 asiidasjua,7 ‘sanbisaydisad sjaisajzew ap UOl{Nq!4ysIp 
B| dinsse Ja UOIJEDIUNWWODI]a} BP jaljajeWW NP puaA ja anbiigey ‘UO!eEd!UNWUWODaI—a} 

ap 9}Ue}0/dx—a 9}9!90s auN ‘Y ap ajel|ly “g asiudasjUa,q “UOde} e JUaLWA}Ie} ap SaJ4}Uad 
XNB4IQWUOU ap 9}10/dx~a ajja Ja UO!}ed1|dde_p ja UO!}eEVI0;dxa,p sauiUeIBOId ap JUaWIIOSSe 
9JSEA UN 341NO UA B4jJO a]|Q ‘SaNnbi4aydisad sjaisajew ja saje4sjUad sayiUN ‘sanbiew Osu! 
Sjalia}ewW sap auilueb e] 81N0} puaA ja JINpOd ‘Inajon4ysuod JUeYOdWI! UN ‘VY asiidasjua,q 


‘4IJ4OSSa1 1124 19]UGIq e apna a4j}OU anb sajjal410}9as SUOSIEUIGUUOD 

sap saun-sanbjanb aijsnj|i | | aan6ij e-] ‘unajoas Np ajqwasua,| ap ajapow UN aiinsjsUOd 
8P 9}ISSaD9U | SUO!]UAS SNOU ‘SNOU e YWeJaAII aS SUO!}e4adO Sap a}Ixa|dWOD a}}a9 anb 
ainsaw Vy ‘sayduesq saijne sap s}uasinoUOD sap sed sainsse efap sadiAjas sap e NO ayoueIq 
aun,p snd e aqiaijoe unay jUapUal— sasiidasjUa SasnaiquuOU aq ‘aaj||leJap asAjeue auNn,p 


SONDIPEUOJU! SBDIAJS a SjINPOId sap asNzIUANOY e] ap 4NajI—s 37 


cE 


‘sauleljixne sjaiigzew 

aP SANassiUsNO} 39 SAD! /Uas BP SuNass!UINOY ‘SagUUOP AP UOISS!WSULI}9/9} BP SBD! Aas ‘sja14gJeW ap SANassiUANOY : SajUasgsjIP }UaWAa1Q69| 
sa140691e9 sap asodoid e epeued ne anbijewojulaja e| ans apnya,p ednoiH aq “e4a}a9 Ja ‘abeyNOD ap suosiew ap sjuoddei sap ‘xnejuaw 
-gUJaANOB sj10dde sap ‘s}lasUOd-sjsadx~a,p SapNia Sap PUasGWOD UO!}E]UBLUNDOP e7] “UO!ZEDIUNWIW0I9]9} BP $3} UL}!0/GX3 S919I9OS So} 

ja suaiuUuodey ‘saluauueiBO1d ap SinassiUsNOY ‘sjalsg EW ap SANassiUsNOY : sayouesg asjeNb ua 4nazd~as 9] asIAIp UO ‘JUAWA||BUUO!U Pes | | 


sjljesaduu! Xxne sed juajepuodgs au . ,UO!}e}UBLUNDOP e| 34N0} anbsaid suep jUaAnol}a4 
as inb sayoueig aij}enb saj anb ajanbua-aid e| sap 38}dwWod npuas sawwos snou sno 


4najoas np sayouesq say “1 


‘asiudasjua anbeyo ap sadinossai saj 18 UO!}Sab e| ‘41]99449,| ‘UO!]e9 
-1j1ue|d e| ‘sanbij!jod saj ‘s139afqo saj asAjeue suoae snou anb anbijdo a}1a9 suep 3s9,9 


"Sa}ljigissod sajjaanou ap }ua4440,5 anb ainsaw 

2 ‘Jed a4ne,p sadinossaJ sap UO!}e}9a)4e,p Ja UO!zIsINboe,p sawiajqosd spuesb saj 1a “Jed 
aun,p ‘ailbojouysa} e| ap UOIINJOAS apides e| a SBdIAJaS Ja Sjals9}eW Sap s}UuaWAaYoNeAsys 

$8] d4]Ua UO!JE]a1 BUN JI|GQe}a SNOU-SUOIANO JUaWANas SIO|\Y “S}1}0adsa4 XNaI|!W sina] ap 

1a sajuedioiied sasiudasjua sap uaWaYoOJddeJ UN Ua 9gj}s!sUOD e aNbi}eWJOJU! 1Najoes Np 
UOIydiosap e] ‘a}dWOd ap Ul} UZ “4N|}Das Np ajquiasua,P ANA aUuN |9UUOP e sNoU sadinossad 
$39 ap |o|dwa,| ap 18 sadunossad Sina] ap ‘sasiidasjUa sap aouess|eUUOD 23399 “(01 21N6i}) 
jleJap Ua SaUILWeXa JUAIOS Nal|IW UOS 3a asiidaijua,| anb Jualeabixa JUaWapUa Np 38 
sawwes6oid sap uoljeisaidde,| ja asAjeue,| ‘JUaNbasuod Jeg “UO!}e4}sIUIWpe Ina] ap Ja UO!}eD 
-\jiue|d ina} ep seubl; sapues6 sa] WeulWayap naijiw np jualere sajja,nb aduess!euuod e| 
‘Sa|NUIOJ JUBUA}I91|dxa Sed jUa!e}9,U Sasi idasjUa SasNnaiquOU ap sanbizijod saj 18 Sy139a/qo 
$8] BWWOD ‘anbijdo a}}a9 SUep JUdWAIIe|D $34} JIUIJIP $2] ap a4lessadgu 11239 |! ‘Nal|!wW Np 
aunjeu e| Jed sauUO!}IPUOD JUAIe}a aslidasjUa aUN,p sanbI}I|Od sa] a sy139alqo sa] NO ainsawW 
B] SUR “sa|jal}UasNOUOD SayoUeJG-sNOs Sap No ‘ayouej e| ap }101}9 snjd 81xa]U09 a| suep 
Issne ja JalAISNpuU! Naijiw Np UO!JDUOJ Ua agUIWeXa 3439 DUOP JeAap asiidasjua anbeyd 
"JUIWAaUUOIIAUA Na] ap ja sa}UedIoIed sasiidaijua sap sanbi}s!19}9e4e9 Sa| 4!}1Osse4 

aule} e aigiuewW ap Jnaj9as Np apnya,| spsoqe suOAe sNOU ‘JePUeW B4}OU }e|NOA 9] BWILWUOD 


4nayoas np asAjeuy 


> dIOd 


Le 


*sasiudasjua sap anbijAjeue 

|!f04d Np saad} JUOS JURAINS 3431deYd Ne saajuasaid saauUOp sa] “G aiNbi4 e| e saauU 
-UO!l]UaLU Sanbijsi49}9e1e9 Sap UO!JDUOJ Ua Saassinbsa a4ja JUaANA SasiidajjUa sa| ‘sUOdeY 
SaSJaAIP ap s9duabe a419 LUAWAAIJIAJJa JUBANA S}UaWA|—a SAD IS }a Sa4aWUNUA S}UaLUa|a Sap 
jUAWA]|994 BsOdWOD as anbijzew Ou! |3!]U9a}0d aj IS ‘asAjeue,| JaLUJad ajja ‘nal] puoda|s UW 


‘sajejuaWaUJaANOb saunsaw xne 

12 sanbibo|ouyse} sjuawabueyo xne ‘aduasINDUOD e| ap sjUaWaANOW xNe ‘aydseW Np suo!) 
-enjon|i xne JUaWWAaJa}jIP JUassiBead ‘sazUasa}jIpP Sanbijsi4a}9ese9 ap asned e ‘Inb sayouesq 
-SNOS Ud INa1Das Np sayouesg saj ajUaUBbes} ajja ‘psoge,q “Ulf ajqnop aun Jas G auNnBiy e7 


‘Jaluajod 9a} sasijeas snOd sunajoey suanip 
$99 JOUIQWOD ap jUe}JaW ad SUaAOW Sa} . 
‘ anbijyew 
-JOJUI J9!1U9JOd Np sjUaWala sasjzNe sa| . 
‘S$asiidaijua sa] . 
: los ‘anbizewojul jaijuaz0d Np sjuawal—a s}UaIajjJIP sa} 
d4}sN||! UVasjpeued anb/euiojus inajzas np ainjon4js e7 aynyiqui,s inb ‘Gg ainBiy eq 


guinsay “8 

"$919190S S98d ap aiquuoU Ne jUOS “p77 JaINdWIO| 

punoyAay e| 1a 4ajndwog usoqueag e| “|!eG-1Ipasd UN,P NYWaA UA S}UAaI}D Suna] e 
4ap9o aj JnOd sjuediiqe} xne jalsajewW Np jUano| no jUajayoe Inb sajai00s ap 16e,s || 
[/89-2/pa49 ap $919190g (I 

‘epeued ne sadaid ap uoljediigey e| juawajeba jUasliONey saluBedW0d say “alsobaje0 
8}}99 suep sasiidwod jUOs ‘epeued ne suOol}ei9doO sad ap sauielsad JUaLUNSSe ‘a]UaA 


2] ap snid ua ‘Inb 4azndwog pajepljosuoy ya jjamAaUOH “ ‘g ‘J $a||e} saiuBedwos saq 


sinajquiasse ‘sinajanijsuod ‘sinaydaauoy (q 


SaNbijeuisOjul sadiAsas ja s}inpoOsd sap aanjziusNOY e] ap 4n|}Das a7 


"SQ9UUOP |p UOISSIW 
-SUeJ}9]9} | & Sailessadau suUO!}eI|e}SUI Sa} WUINO} Inb 
asiidasjua aujne aun : ‘¢ J-N 2D Suoneaunuiwmosaja} Sa7 . 


*ajduwuaxa un jsa 

Ud OO|Ja}eM Ap AlISJaAIU),] “Sasi}ewW4O0U 
sawweiboid sap ja sasijenpiAipu! 
sawweisboid sap ‘uoljeyojdxa,p sauiwesb 
-O1d Sap UAIJJO Sa][q “S9LISJBAIUN Sa} 

Jed aaioqgeja isa ‘d1jqnd np uollisodsip e| 
@ SIW JUOS SuIejyJa0 JUOp ‘sawwesbo1d ap 
ajqeloaidde ajiquenb aug : saj/ssaalur) 


‘Jainodold 

as JuaAnad s|I,nb xnao ap uoljeldepe | 

e UO!}Ua}}e, p dnooneaq }Ua1DeSUOD ja 
uoljeoijdde,p sauweibojd sa|j 1810qGe)9,p 
ynouns juadnsa90s $s} ‘Suo!}ed1|\dde 
saidoid sina] e aslessadeu aljauuues6oud 
2] JUIOd ne jUAaljaW ‘sunaisia}Ul SauaysAs 
ap juasodsip inb xnao Jaljnoiqied ua 


‘sanayesijiin xnaiquiou aq : sunazesi/ip) . 


0€ 


‘saBuesja,| @ sanjoajja juos abejquasse,| Ja UOIJedIIGey e7 “alsOHa}ed 9180 suep 
yUaqWwO} epeues ne sjaisa}ew ap ajuaA ej ap anb juadnd90;s au Inb saiubedwood saq 


SAMCUUOISSADUOTD (e 


$911069}e9 Jed ‘sjaluajew ap sunassiusnodj *7 


‘sinayeulpso ja suabesn aJ4jua ja Sinaj}eulpso 
94}U9 S89UUOP AP UOISSILUSUI}9}9} E| & SasiessadguU SUO!}e]/e}SUI 
$8| JUassIUINOJ saluBedWOd say : auOYda/a} ap SaluBedwoy . 


‘Old &1&G Ap Sed a| 189,95 ‘APUEW/WOD ANS Bd\AJaS 3D JUBINSse sauN-sanbjanH 
‘saguUOp ap UOl}eledaid eB] e JUAadIDIJIed SasiidasjuUa,p Sa1s0Ha}e9 sa] $83N0} JUBsWWAaNbIeIg 


‘uoljeyojdxa,p sauuwesboid said 

-O1d sina ‘sed sulejsiad suep ‘Ja sasi| 
-ewJou uoljeol|dde p sauwesboid sap 
Juawajeba juasijeas sj} “aja}Ual|d sna} 
e JUapuas sji,nb sadiAsas sap auped 

a} suep uoljeoljdde,p sauwesboid 
sap julod ne jualjawW s|j : SvasuUOdSeY 


"Sjal4aqew 
ap S$INJJONIJSUOD Sa] JUBLWAIIEUIPJO 
1UOS a4) ‘3j}}aN}9e4}U0D aseq auN INS 

jUassiuiNO} Ua SauN-sanbjanb siew ‘UO!}e} 
-10|dxa,p sauiwes6oud ap jUaWass!|qe}a | 
suep JUawaAIsnjoxa sabebua asiidasy 
-ua,p epeues ne sed 93s!x9,U || “|al4a7eW 
a] Jnod uoljeyo|dxa,p sauiwesboid 

$9| JUasSINpOJd sasiidas}Ua Sad : UO/} 
-€1/0/dxa, p SawWwesbo1d ap sjuersgey 


‘sajqeydepe sauiwuesb 
-O1d sap jUassIUINOJ sjalsajew ap ja 


sONbIWeWAOJU! SAdIAJVS 38 S}INPOId sap a4n}ziUsNOY ej ap 1n9}9as 87 


saljauweiboid ap suosiew ‘ssaiuuode} 
‘SOUIY SASNaIquIOU ap sieW ‘epeued 
ne npuedas nad jsa sasiidaijua,p aiuab 
a4 ‘ajqissod sjuaija ap asiquiou puelb 
snjd a} 34juUa 1NOD 9] JUASSsIjIedaJ 

S|] JUOP sasijewU4OU UOl}edI|\dde p 
sawwesboud sap juassi|qe1a sj : Sasi 
-euuiou sauiwelbold ap sinassiusinoy 


‘sajduuaxa sap juOs 

ua sazein0ss\y dseysS ue/ e| 18 ‘p27 
Bunynsuog jajndwog e| “p17 asnoy 
-3JEM}J{OS e7 ‘aiuab UOS Ua anbiuN js~a 
yafoud anbeyo ‘ajesauebh ajbay “jualjo 
np surosaq xne sajdepe uoljzeojdde p 
sauwesboid ep jJUawassi|qeja,| suep 
juasi|eloads as s|j 7 saas//enpiAlpul 
saliauielbold ap sjueaiugey 


"sazueyOduu! snjd sa} 1u4ed UOS 
bG6o/Jay &| J UOSUANAIS PUe UOPsOH 


Saauuop ap uoljeledasd ap sasisdasjuz (p 


‘Spoof/y &7} *8|[9N19e1}U0D aseq auN Ns 
‘sawaysAs ap uol}euwesHOjd ap ja UO!Z 
-daou09 ap ‘anbiuebio asAjeue,p issne 

juadno90'$ sajjq “sajqissod suoijeo 

-\\dde,p sajqejeaid sapnja sa} ynowns 


JUO} SUOSsIeWW $a : S//aSUOD-SjIadx] . 


‘Saj|dwaxa sap 

jUOS Ua ‘SaldaWWesbOd ja sjalua}zeW 
JUCUIQUIOS asi/enpiAlpul auaysAs UOS 
dane SI/HOT WoIsSNy e| 1a SsaguaIIS 
e1e€g ymeyoy e| ‘(uolesOjsad e| 

ap suoljeoidde saj suaA a}ualio anbiy 
-PWOJUI ala}sAs) WPF Aay awaysAs 
UuOS JaAe 4aINAdWOD palepljosuogD 

e7] ‘sinayie sagjayoe sadeaid ap apie,| e 


“sNINY JUBWaddojanap {no} 
8p JUeWOdUI AN|}Ie} UN 4JaNj1}SUOD JeLINOd 3a sanbIyewW OUI 
suol}e1ado sap ajissnai e] e ajjaljuassa 3sa UO!}Sab una] ap ya 


"uol}eo 
-Wdde,p sawwesboid saj ins syojja 
sina] 1OIN|d JUaUaDUOD aulelIxne 
Jal49}eW ap XNad Ja anbi4uaydised jars 


JUBANOS ‘B19I|NDIWWed anbizew4ojul Uo! 
-eoljdde aun e sauijsap sauajsAs sap 
jUa}UOW 3a JUa|qWasse saslidaijUa sad 


: Saueyixne sjalsajew ap sjuergey . 


‘sanajoNsIsuOd say} sed xnedioutid sina} 
-CUIPJO Sd] DaAe 1UINO} Jalja}zeW Np 
Injad e sNatuadns IOs JUaWAapPUsJ-jNOD 
woddes aj JUOpP jaluajeW ap asniu 
-INO} Be] Sd 94}a,p UOSIe’ unaq ‘anbis 
-9ydisad jaisajew np anb juassiuinoy 


-9jeW ap sjuediqe} saq ‘uoljeoI|dde,p 
sauweiboid xne issne siew ‘uUo!}e} 
-10|}dxa,p sautueiBoid xne ynoqns 
}U9SS849}UI,S $1N9JIN4YsUOD $aq 


‘sawajsAs ap juawassi|qeja,| e 38 UOIeW 


-weiboid e| e@ ajiaijoe naj sno} yuap 
-Ua}d S|] 2 SINJEUIPIO,P SINAJINIJSUOD « 


sajiauiulel6oid ap sinassiusinoy (2 
au “pJ7 UeIS-/ e| NO SaIIAJag e1eG 


49}J0q &| “pl7 Sasjuag xasyndwog 
| $3}J9} ‘adA} ad ap sasiidasjua saq 


: Sanblsaydisad sjalsajew ap sjueagey . 


“819199 19a 


‘DEAIUS) ,P ‘SUIaISAS UO/eUOJU],p ‘//aM 


-AIUOH,P Sed a| 3S9,9 ‘anbisaydised 
jaluajew Np jUuawaseUIpsO Issne 


juanbiige} sunajeuipio,p sunajonssu09 


$8] : SINAJLUIPIO,P S$4NAJINAJSUOD . 


uo/jeoiunul 


-W099/9} Ap sjal4a{eU ap ja sanbiaydiiad sjaiajew ap ‘sinajeulpso,p sinassiusnoy4 (q 


UolzesiUeb1O Ina} ap a}ijenb e| ‘sunazesiji3n sasyne p e sajqissao 


SanbiZewWsOju! sadiasas ja syinpoOsd sap a4anjiusNOY ey ap 4na}9as 27] 


“oe! JUaW9|e418Ua6 }UAIOS 19-Sa]j99 aNb Ualg “UOIeWJOJUI p 
sanbueg sap e sunodad 1U0 (saoueinsse p sa1ubedwod sa| 
1a sanbueq saj aWWOD) Xna a4j}Ua,p aIQWON ¢ SsuNazesi/zN saz . 


8c 


6 asnbi4 MOA, 


"spizeson| aaquiou inod saauuop ap saseq saj }UINOY IND ("| “Yy “4) 

s1nq sap JUaAINsinod sawsiuebso sao ap sulej4aD “saujne p aINJIWSU] YIseasay jelaueUl 4 971 “SANayzesijiyn Xnasquuou ap 

}uOos ua anbiydesbowap ja ajesipaw ‘anbipiinf{ uonewsojul p @ S88UUOP ap saseq Sap JIUANOJ & ajsisuOD ajedioulid UO!}DUO} 
sanbueg sa] ‘ajdwaxa un 3sa ua ‘sasaloueul} suolzeo1|dde p P| JUOP SasiidasjUa Sap }UOS aD - S2AQUUOP Ap SADIAJAS SAT . 


uoljewJsojul p sanbueg ap sjueylojdx7 (e 

. sequedioiyied sasiidasjuy “G 

“uoljzeu ej ap anbizewW OU! ja!}Ua}0d Np JUaWAS 

-101998,| & ajqesuadsipul DUOpP jsa UO!}ed/UNWWWODaI—a} BP XNeasas sap JUaWaUUO!}Ia}ad 
a7] ‘JUeWOdWI snjd Ua sNjid ap ajQ4 UN JUaNoO! A Ja Sa}Uasgud JUaANOs JUOs A suO!}eDIUNW 
-WW099/9} Sa] ‘sanbiyew4Oju! saazAs sap aijied sunof{no} sed juassey au sajja nb uaig 


suoneaunwusosa/a} saz (/ 


"J211U9}0d a9 ap JUBWASsSIOIDNe UN aUles}Ua SaNbIUYda} Sap UO!}eJO!|IWe 3}NO} 
39 anbizewWOju! j31}Ua}0d Np sinjeu e| ANS 18JJ9 UN sunofno} e saauUOp sap UOl}eJedasd e7F 


saguuop sap uoljeledaid e7F (I 


‘anbizewsoju! [ai}Ua}0d Np uoljeyUaWbNe NO p ‘auiysewW sda} Np sasle}UN s}noo 
sa] assiege 1a SawiaysAs sap UO!}e10Ge/9 Pp NOD 9] UNpai ajsod a9 e UO!}eJONaWe a}NO | 


uoneuwesboid eF (Y 


"aluawuues6Od e| ap 3a jal4a}eLU Np JUsWAapUdL aj ‘UO!}eSI| 
-I]N P 1U9I914J909 a] aJUaWHNe sawaysAs sap UOI}da9U09 eB] e aayodde uoljesoyjaue aynoL 


sawajsAs ap uondaguos e7 (6 


sanbijJeWsOjuU! SBdIAsas 3a S}INPOJd sap a4njziUsNOY ej ap 4najo—as ay 


RA 


auoydsjel ap $311069}e9. 
saiubedwos > Saznoz 


suoneo 
-luntuWodajay 


19931p 19e1U090 sed uodey e yuatu 
-9}1€1} ap Sasijelsads sauiaysAs 


anayonpoid-snayesiyiin 


Saouyesyin 
$919190s 


saguuop ap 
uoneisedaid 


3994!IP yDe}UO00 sed uOSe} euoWw 
-9}101)} 9p s}yuajenAjod sawaysAs 


sigiuuosey 


- UOlLeVIO|dxa p saluaw 
-w24s601d ap sanassiuinoy: 


uose} @ }uawaIe139/92 
@p sgsijeloads sawaysAs 


sodgsijewsou satiaw 
-urei6oid ap sanassiuinoy 


sawayshs ap 
uondasuos 


Sa9asijenpiAipul saiaw 
-weis6oid ap sinassiuinoy 


sanbiue6sio 
sasAjeue 


uodse} e ,uawa}jIeI}9/9} 
ap sjuajendAjod sawaysAs 


sacaid ap 
sanassiusnoy 


sinajquwasse 


[teq-vipei - Sjueouqey: 


8p s9i9gi90s - sineidaau02 SauleuudIssaqu0]. 


Ojut sjauajew sasieyixne sjauayew + sudlediunWwWwodsajai ap sanbuaydised sjatsajew $9/@42U99 sajiun,p saoiuzesijiin saguuop ap 
ap sjyuesuqey ap sjuesuqey sjel93ew ap sjuediuqey ap sjuediugey sinajonijsuo02 $919190S sinassiusnoy 


we 
y 


UOHedIUNWWODa193 senbuaydued sajes}uao Se9uu0p 
ap sjauazew sjauezew — s9ziun ep saseq 


anbnewsoju! janjuajod np sjuawai9 sasyne 


sesieioeds suajenhjod 4najeulpiogja} ap 
Sanaigjul sowea3sAs © $inais91Ul SawaysAs ! S,Ua|eAAjOd sanaiia}ul SawaysAs 


suonesiunuwodaja} ap xneasai 
/uoneusojsul, p Sanbueg/saawwesboid/sjaiig}ew 


@nbiewsojul jelyuazod 


jeuiwsay-unajesiyiin 


uaipeued enbijyeudojul inajoas 


92 


np ainjonis 
6 e4nbi4 


Sc 


‘sauaysAs sap ja saljauwes6 

-O4d sap S}NOd sa} JUaWAa|qe!da41dde asinpas ynad anbiuebio asAjeue p jleAes UOG Un 
‘sanbizewsOjul suol}ed!|dde sap ajissnai e] & ajja!}Uassa Jsa aulyseW-abebue| Ua d41INped} e| 
ap 9 UO!JEN}Is BUN BIpUssGWOD ap a}jNde} e] Jed ‘anbiyeWsOJU! [a1}U9}Od a} WJO499e BUl|dI9 
“SIP 83399 ap JuaWaUUO!}Iapad JNO] “aLOdWOd aja Nb suol}eja4 saj $a}N0} ap ‘aauuOp 
UOIJEN}IS BUN P SajqelseA sa] $9}NO} ap UO!edI}IJUapP! | puasdtuod anbiuebio asAjeue 7 


anbiuebso asAjeue,7 (f 


‘sajqejuad sed jualesas au Inb satua}sAs ap UO!}e919 2] 49}1A8 p 

24}NO Ud }UAa}}aWIad sajqejeasd sapnya saq *(SUO!}ed1|dde sajjaAnou ap a4AND ua asiwi e| 
Jaiyiisn{ juaAnad alsawiwesboud e| sed saj19440 sazI|IGIssod saj 3a jaluayewW Np sdueWOJJed 
-1nod Joddes aj JUIOd janb ap syed e ‘ajdwaxa sed) suolesado sauleyia9 Jasiuedew 

ap ajl|Iqissod e| JueUIW4a}ap Ud aNbijeWOJU! |391}Ua}0d Ne JUaNqI4}UOD sapNja sag 


auyigesies ap sapme saz (a 


"UO!}LDIUNWWOda|a} AP [a1}Ua}0d a] JUBWAYjasN}eU 310199e INb ad ‘sayueInOD 
suo}}e4ado saj a4aja00e |! snjd 1a suoljeo1jdde p anno. |! snjd ‘juaWapuad UOs }sa INa|jIaW 
19 XNB}NOD 3sa || SUID “SUO!JEDIUNWWODE]a} Ap jaljazeW 9] INOd aWaw ap jsa UA || 


UO/JEIIUNUIWOIE/a} Ap /al49JeU a7 (p 


‘anbiyewuOjul jatjuajod ne anqisjuod |I snjd ‘(ajdwaxea 
Jed ajipides) JuawWapuad UOS }sa ANa}|!aW Ja xNajNOd Isa anbiJaydised jalsayeLW a] SUIO|\) 


anbiaaydisad jalsajew a7 (2 


‘sa1i|!qissod 

sap dweyp a] a4puaya Issne juaAnad jUaWauUUO!}DUOJ ap SanbijsI49}9e4e9 sag ‘suo!}eoI|dde 
Sa] 4a1)d1;NW ap ‘jUaNbasuOd Jed ‘Ja sa4le}IUN S}nO9 sa] a4INpes ap yewed ainatiadns 
ay1jenb ap Juawadinbsa un ‘jajja UW “adIAsas Ua Jal4ayeu Np ayjenb ej dane j10499e,s 19-INJaD 
‘anbiqewOju! ja!}Ua}0d np jUeUIWJaJap 4N|j9e} UN aN}ISUOD (ja!}Uas4INIUOD) ajqeuUOsies 
XlUd UN e saauUOp sap jUaW9}1e4} 3] Jaunsse JUeANOd anbijewsOju! jalia}eW ap 99U9}SIX9 7] 


sajesjuaa sayiun saz (q 


SONDIPEWUOJU! SBDIAIVS J9 SJINPOJ Sap a4N}IUANOY e| ap 4najo—as a7] 


ve 


6 a1nbiy MOA.) 


(‘sasnaiquuou snjd jUOs sajqissod suol}eo1jdde saj anb a|qe4sapisuod snjd juepNe p 

ys9 anbiyewsoju! ja1j}Ua}0d 9] ‘1IP JUaLUaIINY) ‘anbiyewWOjUI ja!jUa}Od a] uns jUaNjjUt 
jesauab abesn inod ajtiqissadce sna] 18 saijjland—e4 SuOI}eWIOJUI Sap anpuajs 7] ‘seauu0p 
8p aseq BUUO AUN sues sa|qissoduui }UOs anbijewJoju! | ap suo!edjdde p siquioyy 
saguuop ap saseq saz (e 

: SBJURAINS Saj JUOP ‘sa;qelieA sasnasquuOU ap PuasdWOd anbijewsOju! ja!}Ua}0d a7 

, peNbiyew oyu! jaijuazod Np sjuawia|yA “G 

‘aled ap sayjinay 

sap jUaWass!|qeja | suep asijelsads as ‘ajduaxa sed “HIF/dWOD &7 “}WessO} e Sadi Auas 
S4N9j }UBPUAA Jo JUaWA}1e24}9/9} Ne JUdDUOUAL Saj|q “anbiyewW4OjuU! | ap Jaljnoued aulewop 
UN SUBP 99U9}|99Xx~a,| @ 1UASIA INb sagsijeloads JUaWAaINeY suOsieW Sap alUaysAs aj 1sa_9 
12ad4/P 19e]U09 Jed uOosSeY e JUaWA}Ie/] Aap asijelzads awaysAs {I 

"UONEIOAIOZ aul {| /eay &| $94jNe d1j}Ua ‘SadI Jas 

ap aiuab a9 }Uainsse saiubedwod sasnaiquuou aq ‘aspuaida. saj assed 3a jnoje9 ap a.juUad ne 
SaaUUOP saj aipadxe no aysodde jual}d a] “suoljzeo1jdde sasnaiquiou ap 8Ano1} awalsAs ad 
198d/IP 19]U0I Jed UOSe, e JUAaWALIe1] AP JUaseAAjOd awiaysAS (Y 

‘ajduuaxa UN 31j4O Ua ‘sasIjeWUOU SadIAJas Sap aunsse Inb ‘Uo/es0ds0D 

ejeq Aay e7 ‘suoieddde p saijnaizied adA} un e nb }uepuadad aj}aid as au alwaysAs 


97] ‘a0uUe}SIP & SABUUOP SIN] B4INPOJ}U! P s}UAal}o sas e JaW4ad Ja;UUOde} a] ‘sed 99 sueG 


Juawaj/es3/a] ap asijeizads auiajsAg (6 


sanbijyewuiOjul SadiAsas Jd s}INpOJd sap a4njziUsNOY e} ap 4n9jd~as 37 


eC 


"JUIWI}1e4} a] anb yUO} aU IND xn~ad Ja sawaysAs sap jUulOd 

ne asiw ap ja uolewWesboud ap jleAes} 3] 1NO} JUBINsse INb xn~ao ‘ssa1UUOSe} ap Sadno.b 
xNap ZaYo 342U0DUAI aS UO!}e}|e}SU! Pp a4uab aD “ajdwaxa UN }sa Ud PayW/7 SUO/SUAIG 
swajsA§ e7] ‘saalsen suoljedi|dde sap e a1g4d as awa}sAs ad “UO!}ed|UNWWWODa|a} ap Seub}| 
sep Jed a49}J1p UI NO OaJIP UB Sas] WSUeJ} JUe}a IN| SABUUOP Sa| ‘BdUeISIP & a/qISSE9Ne sa 
|| ‘s}UaI]9 sana] ap xnedo| sa] suep ants sed 3sa_U sua!UUOde} Sap aNbizewWsOjU! aWasAs 97 


uosey e JUaWAaL/e1]9/9} ap JuajeAAjod awlajsAS (4 
“uoljeyjeysul a4jne aunone e aija4 Jsa_U ya Bde]d ANs asij13N 
ysa |! ‘ UOIWesOJ4ad ap suO!}eoI|dde xne aAsasas SA9UUOP Sap UO!}JONPOJ}UI p spowW UN p 


y1Be s || Wpz Aay S,4ajndwog pajepljosuog e| ap uoljesOjiad ap alaysAs np sed aj 3s9,9 


asijelaads ‘inalsajul awajsAg (a 


gsijeloads INd1191x9,| e 


juajeAAjod inayesijiyn,| ZaYo 


199JIP J9e}UOD Jed 
uode} & JUaWA}IEI19/9} 


(d-'W sewaisAs) 


souawwelBold 198 sjolu9}ew 
JUBUIQWOD SaluajsAs Sap Senus}es SUOISUBWIG 


g einbi4 


gno| 
auiyoew-sdwea | 


Jaiuuodey 
ne Jueuaqedde 
4inajeulpiC 


gno| 
aulyoew-sduwa | 


CC 


9}9|dwoosu! a3siq 


* 


uol}e}10/dxa,p 
Salsauiwesboig 


Jaiuuode} $10} 4ed (e) 
ne Jueuayedde yUaW uoljeyodxy ‘py 
inaleulpio -OUesy 

ramen juawaublasuy 
gNO| aasi|PW40OU (Q) 
sulyoeu-sdiua | 91091 alsauuWeiBoud anbauyioijqig 
-Ip aun aidepe (e) 
Jaiuuode} uos |sgo0e ANass!usiNo} uoljeonpy ‘s 

ne }ueuayedde gbeyied| -iet | -3192 a} : sanbiy i 
4naieulpiCy sdwa} uW ug Jed -BWIOJU! S8DIAJaS sanbiuyse} 
ap ainyiusnoy suoijesi|dde 
dJaiuuodey ja sapniyg 
a] sed gno| anisnjoxa (9) 
aulyoeuw-sdwa | uoljeo1|dde p xne1ogds sjafoig 
alyawuweiBoud aun (q) 
dJaiuuodsey WasIP | sNazeulpso quiod ne a4}jaw sawweibOig 
ne jueuajedde y0e]U09 Jeg -9|91 2 snazesi|!3N,| (e) 
4inaleulpio Jed apie snassiu S8DUBIIS ‘Z 

= -INOJ a] : Sanbiz 
suolje|je}sul -PWIOJUI SBDIAJAS guijeosi4 (A) 
sap uoljsab ap ainqyiuinoy Up_gIg (Al) 
ap asiidaijua juauade|q (II!) 
aun Jed 3110)dx9 |!8SU09-J1ed x9 aoueinssy (i!) 
un Jed saasijewsou sanbizew oyu! anbueg (I!) 
4najesiji3n,| Sal sauuwesboid S9DIAJIS ap SABIDUBUI} SB8DIAU3S 
ded g110jdx9 uoljeo0| ug 4nazesijizn,| apie ap uolejdepy uosiew aun,p apie | (P) 
sanbizewyojul SadiAsas dane 1NG}1eS1]13N, | a9sijew 
suoijzejjeysul ap uosiew e7 |!asuosd Jed 99NIIJJA -O] Ne UO!SaS) 
sep uolsab -J4adxa un sed (2) 
ap asiidaijua |!asuod-Juadx~a, | Jisnjoxa awaysAs $|l8SuOd-sjuadxa uoleoiqe 4 
aun sed a}10|dxW aoe|d ded aanj9aj449 un,p uoldaou0g sap sed aanjde}45 (q) 
dns ina} saoueul4 
4nayesi|i2n,| a1alidoid ug | -eulpio jeg 4nazesiji7n,| dnayesiji7n,| 4nazesiji3n,| (2) 
ded ay10)dxQ ded aanjoa}j49 sed uoildaou0g ded aanqoa}j5 SOMES “L 
yUaWAIeL] uolnewweiboig sawaysAs ap anbiuebio ssuoijeaijddy 
uoldadu0g asAjeuyy 


adeja anbeyo 414youed} ap suaAow Ja Anayesii3n | 1ed 


sa|qissod suoljesi|dde—anbijewsojul Juawayzie1] np sade 


Z aanbi4 


“awaysAs 

ap a4uab 39 JUAsI|I1N SaUUaIPeUeD SajeidJaWLWOD Sasiidas}Ua sap Juednjd e7 “uoledUNW 
-W099}9} 2] sed asij!7N U Ja ANazesII7N | ap xnedo] sa} suep anys ysa || “‘}UaWAssi|q 

-e]9 UN Pp sanbi}eWJOjU! SUIOSaq Sa] SNO} e JuUepUodas JUajeAAjod auaysAs un p j16e Ss || 


Juajendjod ja auiouojne awia}sAsS (p 


“auualive alubed woo 

8UN |p sade|d ap UO!}e90] ap atuaysAs : ajdwaxy “INal4a}xa | ap adUeUaAOId Ua SeaUUOP Sap 
4a}de9 nod suoljesunwwosa|a} sa] a}UNsdwa ja sNazesij!1N | ap xNedo] Sa] SUep ayjeISUI 
4s9 || “UO!}e91|dde p asuab jnas uN e auljsap 3] UO Nb suas a9 ua asijelads jsa awa3sAs a9 


JUAUI9}/2119/9} AP 9sI/e1dadas Anal4aUI ala}sSAS (I 

‘a}dwaxa uN }sa Ud JUBWA}Ie4} ap je4}UdD 

auebJo un e saauuop sap jUa}jJatUsUed} IND sajdi3jnw sajesunoons e asiudaijua 7 “unalsa1 xa | 
ap adueusAoid Ua SaQgUUOP sap Jisies NOd UO!}eD!UNWLUODa]—a} Bp saubI| sap aJuNsdwa 

Inb ‘anazesi}i3n | ap Xneoo| sa] suep ajjeysu! SajdizjNLU SUOITEIOA e aLUa}SAS un p bes || 
JUaWa}/e1}9/9}] Ap JUualeAAjod Analsajul awaysAs (q 

‘SNOsSap-19 39.43SNj|II 39 

811498p JUBUAaAS!IG JUeJa aUNDeYD ‘suOs!eUIGWIOD }INY }UAa})NSa4 JUOP ‘sanuaje4 SUOAe SNOU 
anb suolsuawip saj a41snjj! g a4nbiy e7 “s}UawWeoUabe p ajal4eA apuesH aUN UOJas sassejo 
849 JUaANad sj} ‘“anbiyewWOju! ja1]U9}0d Np ajuesHaiU! aljied JUOJ *g-"|\) SAaWa}SAs S37 


sallauWes6Osd Ja $/alJaJeUl JUCUIQUIOD Saa}SAS (e 


: S8]ULAINS $3] ]UOS SUOSIEUIGUUOD SaQ ‘sal||18NDe4 S9BUUOP Saj 4I]JOSsaJ JUa!esie} anb 
SUOSIEUIQLUOD Sap SaUle}41a0 Nuajas SUOAe SNOU ‘jUIOd Ne UOl}edIJISSe}D 3410U 94}}aW INOg 


SANDIVEWAOJU! SadiAJas Je SYINPOsd sap asnjiUsNOY e] Bp 4N|}9aS 37] 


0c 
S9]|9110]N8S SUOISUBWIG 


9 einbi4 


suoljeoljdde soweaysAs 


juaweIes) 


"S$112]|/NDe} sadiAsas ap jlejUaAa abe} 

UN 1U84}40 INb ‘jals91eW ap suede sjueJOdWU! sap ajjao anb aduUasINaUOD ap 

}U3!0A 8U saabo1JajU! sUOAe snoU anb sajjao ap yednyd 2] anb ‘suiow np Juawajjaiqied 
‘anbi|dxa Inb a9 ja sasiidaijua sap uoljesay!|O1d 2] anbonoid e inb a9 sunajjie,p 

1$8,2 “SJISN|OX9 SBdIAJaS SAP 41!UINOJ ap ajlde} JUaWAAI}e]31 ISA | ‘BDIAJAS ap ja 
}USW9}/24} BP SAWJOY SaSJBAIP SAP UOSIeUIqWOD e| Jed sasiwuad suo!eoi|dde p aiquiou 
puesb aj auuop 1Ue}3 “(7 a4nbi}) awaj}qosd un aipnosas inod 4ISJOYD jnad UO sajjanbsa} 
lwued sanbijewsoju! sanbiuysa} ap sajqissod SUOSIEUIQUIOD Bfg anbjanb asodoid 

‘(9 24NB14) ayouesg e| ap Sajjalsoj9as suoisuawp xne yUepuodsasiOd ‘UO!}edI}ISSe|9 e7 


‘anbizew4oju! jaijuajzod ne juawasjne 

adioijied aBesn asdoid uos nod aiubedwos aun e anbijewoju! jalsezew np puan inb 
Uos!eW alaisio4} AUN “uljUZ ‘sawaysAs ap jUIOd ne asi ap ja UOI}eWWeIBoid ap 9491}eW 
U9 BSUBISISSE Pp S8D!AJ8s Sap anb Isule 1najyeulpso sos6 uN 41UsNO} JNed UOsIeW asyNe aun 


sanbizewsOju! sadiAsas Ja sjinpoud sap asnjiusnoy ej ap 4najves a7 


61 


aouessind ua sayonoqep 


enbijeuUWOjul INBJOesS Np ssyonogap seq 
G ainBbi4 


sjanjoe sayonogap 


“JUBIAUOD || BLULUOD Saap4oge jUOS sUO!}ed!|dde saj and jUeINsse s 

ua anbizewOjul jai}Ua}0d ne adioijied 3}J2,Nb asip 9uOp ined uC “}UaLWAa}Ie4} ap adIAJaS 
UNINE jlAJJO U 18 91I|!Qeo!}e1d ap sajqejeaid sapnja xne 49aj1WI| as ‘SUOI}ed1|dde sasnaiquuoU 
ap juednso0 s ua no} ‘jnad S|1!8SUOd-S}Jadxa p UOsIewW aun ‘ajdwaxa Jeg ‘SUOISUBLUIP S10J} 
S89 ap 4NA1J9}U! | & Sajqissod 1UOs sad!AJas ap ja Sjal4a}eW ap SUOSIeEUIqWIOD SasnaiqWOU aq 


"S8NUd}94 SUOISUBLUIP S104} Sa] Q ainbiy e] e eYaANOI} 

UO ‘ed!e}UBAUI! | & xNailW jUajasd as INb salsoba}e9 Ua JaUaWUBeLy e| np suode snou ‘ayouesg 
2] BP S9dINOSsai $a} 34}J2UUOD INO “4a|/e}SU! & |31]U9}0d Np sjoUIsIP sjuatUa|a sap e 
JUBPUOSA1JO9 SadIA1aS Ja S|alJaJeWW $a] SNO| “sadiAJas Sundy Janjeag,p 1Ua}}aWJad INnb sanb 
“HSII9IIEIES ap AAQWIOU UO 41}10Ssa1 }1e4 1UO suNass|UINO} sa] ZaYO Sal||landa1 ssauUOp saq 


a4NJIUANOY aydued ej Ja aNbiyeuWOjUI Ja1}Ua}0d a7 “y 


"jBulWWa}-sabesn, | 

410A9991 eAABP AND UO!EWIO} e] BWatU 249}UBIJO aj|a Ja Sasinbas saauUUOP ap saljobayeo 
$8] SUBP “SUO!]L9/UNWW099/9} $a] SUep ‘}al49]7eW NP UO!}daduUOD e] sUep s}UaWabUeYD 
SOp B1BUGWE 89U319}JIP B/NBS a1]9D “sulOSaq sina] e Ja1depe,s e UOdE} BP NdUOD 110s 
4na}eu!p4o,| anb ‘siewosap ‘juo1abIxa xneulwWJa}-siabesn saj anb uleziao Ysa || “aulyoewu 


SaNbiJeUsOsu! sadiAsas Ja SyiNposd sap asnyusnoy e] ap sNaqI~as a7] 


8L 


2] ap saysijelsads sap 19! ,nbsn! au40y jUO sunayonposd-sunayesi|i3n saq -ajaquel|o eB] P4JOWWIO} 
-sued} as aNb ainsai e aynop sues juOJaN}UaDIe $s INb sajqejOU saduasa} Jip sap sais06 

-9}3&9 xnap sa] 34}uUa elap 93S1X9 || “anbizewyojul laquerod np jauuoljzes jUaWaddojanap 

ne aulessadau snjd ua snjd ap esas syueabueyo sulosaq sao ap uolsiAaid e7] “ulOsaq eine auNnd 
-BY9 JUOP SAdIAJas ap $}U949}JIP SadA} Sap a}dwod juUAa!} (ashjeue, | 4031192} snod aaj|leyap 
snjd 9438 YWe1sNOd aj]a) salsobaje9 xnap ua sunayesiiin sap UOISIAIP 933989 ‘}IOA a] UO AWWOD 


"243199 Ja ‘S\alsysSNpuU! $8jQ1}U0D sa] ‘SanbiuYyda} a sanbiji7 


‘249499 -U91DS ‘Sa|PlIOIBWWOD ‘Sasa!OUeUI} SUO!}ZED1;dde sa| JUOS 

32 ‘a|/aUUOSIJAd 831|1Ge}dWOD ap “JUaaUBlasua p ‘JeYyoe p 89 ‘Ja!2Ua}0d Np yed apuesb aun jUawWajjanjoe JUaquosge 

S81AJaS SAP aipUdIdWOd JUAale1INOd suO!}ed1|\dde sag “neaniu SUONESIIIIN SAD “JEUILUJa} BdIAJaS UN NO UOl}e]]eISUI aun 

9] Jassney Ud ‘SIA e| ap ay1/eNb ej 491ONaWe Yop anbiyewojuI 4OjeA sale} ANOd sanbijzewso0ju! suaAoW ap jUaAJas as ‘apnya 
j2!13Ua}0d aj INb snod xnao — xneuswia}-suabesn saz . 84}0U ap suas Ne ‘INb xnad — sunajanposd-sinajesi/I1N SAT « 


*(G a4nbi}) s1uane | anod 

sayonogap ap ajuejyodui! adunos aun yuUa!oA s}uepuodas ap aiquuOU INb zayo ‘xneu! W419} 
-$.1N9}eS!|13N Sa] Ja JUeJOdUW! adnoub nas a] JUaLUa|jaN}9e JUaN}I}SUOD INb ‘sinayonpod 
-sanajesi|!3n sa] : salsobaje9 xnap ua sunayzesi|!3zn sa] JUassi4edaJ 4Na}9as a] Jed salusNo} 
S89UUOP S97] “SUIOSEq SBP UO!IDUO} jsa ajjejsu! aNbi}euUsOJU! [9!1}U9}0d 9] ‘UOIIUIJap Jeg 


SOIIAAVS BP aPueWIAP eT] “S 


‘“apuewap 
2] AP 32 A4j4O | AP ajeyUaWepUoY UO!Jsanb e| aAgjnos a//ezsU/ aNbiZeULJO4U! /3/1U0d a7 


¢ uaipeued anbijewsojul snayoas 93} 
SUEP S]UBLUA|9 S4J9AIP S89 BP AAI}e|94 UO!}ISOd e| 3S9 ajjanb . 


é (1Ney snjd uolsanb aja e 
|! JUOP) anbijetWJOJu! |313Ua}0d Np sjUuawWaya sa} JUOS sjanb . 


: S8JUBAINS SUO!}SAND XNap $a} Ja4JIPISUOD Bp }UdIAUOD |! 

‘gyjeysul anbijyeuojul ja1}Ua}0d Np uoljiuUljap e| Jasidaid ANOg *(Z aunbi4) UOIZeEDIUNWIWOD 
-9]9] ap suosiel| ‘sed Ja/UJap 89 SuUepP ‘Ja 4Nal4a}xa | e NO ANajest}I7N | ZBYD 4Na}eUIpsO) 
‘anbiydeiBouesaw jal497eW Np ‘suaAow xne luenb : alawweiboid ej ap ja saauuOp 

sap pesbe s |! ‘anbiyeuojus jai}Ua}0d ne j1e4} e INnb ad UZ “4auNsse sa} nod sasiji3n suaAoul 
sap j@ aunjeu Ana] ap Ndsade un auuop e snou ANajdas 9] 4ed s}4aj}0 sadiAsas sap asAjeue 7 


sanbij}ewsOjU! S9d!AAVs 9 S}INpOsd sap ainjiusNOJ e] ap snajo—as ay 


ZL 


“a|qissod ajdwoo snajjiaw ne 
SJENIIE SAN9zeSI|17N Sap SANjN} SUlOSaq Sa| s4leysizes e UOIE} ap 9yd4eWW Np 1a anbiuysa} ej ap sjUawWaddojanap sap jUueINOD Ne 41Ua} as ap (il 
* OAI199}49 UO!FS!|13N,| 84310199e UB,P UljJe aNbIZeUWIOJU! ja!}Ua}0d Np sjUaWal—a S}UdIa4}IP Sa} a4jUa ;eLUIYdO aaqijinba un saydsayde4 ap (I 
> JUBJa S}1]0a[qo saq 
8)q!uodsip = p 
asian =n 
UOIJEDIUNWIWOD ap suaAo|| = 9 
UO!JeWAOJUI,p sanbueg = 1g 
Salida WwesbO1g = g 
sanbijzeUOjU! sjaluazey) = 


dBA 
. Poi) Pray aha Pw ony 

+ as = a es = 

Mei Might Py 

anb ja 
X + (O'1E'd' Wi) 4 = (1d) aNbiew oyu! ja!QUa}0d aq 
: anbsing 
J€}0} aNbiyewO4U! ja12Ua10q (11d) ayezsut 


asi[lin ayjeysul anbiyeuOjul jai2Uua10g ~ anbiyewsojul jaiquajog 
; @JUBAINS UO!}e]a4 ej 4ed aWutdxa;s || "agsi|!2N 3439 }1e414NOd Ua INb |e}0} |a!}Ua10d Np jJed Ee JsSa a}jeIsUI anbizew4ojul jali}ua}od a V5 5 


“SOYDUCIG SOSIBAIP SAS 19 41NB1DAS 8] 4NS Sajqissod x1OYo sap sajjanjuans sUOIssno4adas Sap UOIeENjengs,p JUaWNAGSUI UN BWIWOD 
anbiyewW40ju! |a13Ua}0d ap jdadu0d aj ajuasasd SuOAe SNoU ‘apnia,p adnoy ne VIEQGWOdU! SUO!JEPUEWWWODA AP UOI}E|NUWOJ e| aWWOd - 


"sAnajzesi|lin sap sulosaq xne anbijew4Oju! jaijua1od aj 4a}depe inod saajese 

jUOJas IND sanbiz1jod suo!j}e}UaIIO sap 1OIN|d siew ‘ydadU0| np sed uou uol}auU0} }sa 
JUBWBUIBANOD) NP UO!UaAJAIUI,P a4Hap a7] ‘suo!}do sasine sasnaiquuou ap UO!dope | IU 
‘JuaWadinbs,p uaipeued snajdas UN,P NO saauUOp ap UOISSILUSULI}9/9} Bp SaAlid xneasas 
ap uolzesneysul,| sed Yipsajul,u ajjeysul anbiyew4Oju! }a13Ua10d ap ydaduO0D a] ‘Uel aq 


"9 pa//easul anbi} 

“CU OfU} /3/1U8}00 Np jUaWaddojanap ne sajjaijuassa sajqeisen sap ajewiido Uosieulquiod 
aUN JUSSSIUINOJ 941i] G4yd1eW UN,P Sawusiueda Saj anb ajqissod 1404 Ysa || ‘aje4JUad ayJOINe 
anbjanb no Juawausaanoy aj sed 3j943U09 uN_p 99!94ax~a,| sed aj40dwOd au jdadu0d a4 


" ,€48199 Ja ‘INAl19}xXa BdIaWWWOD Np ‘!ojduwa,| 

8p ‘8DUG1INDUOD e| ap ‘ajeud!}eU ajaUIeJaANOS e| ap abe] snjd ajxajUOD a} suep udljenjeaa 
4na| 18 suoldo sap auNndeyd ap UO!edIy!1UapP! Saide,nb jUOJasOd as au sUOI}saNnb say ¢ 4asi 
“OAP} Sd] |I-}IOP ainsawW ajjanb sueq ¢ SUOIIdO sad JIsIOYd |I-J!e4AaP JUaWIWOD ¢ suoI}dO 


SanbiyeusOjul sadiAsas 39 s}inposd sap asnjiusnoy ej ap 4najJas a7 


O861 SEGr 


UOHEUNOJUL P 
senbueg 


SUO!}E9!|UNWWWOO 
“9/93 


“Sa9a}eW 


anbijewsojul 
jalzuajod 


OL61 


O961 


Souauwelboid 


OS6L 


9L 


BAI]e [IJ 
souewodul 


anbipewsojful 
|aijuelod 


anbiyeuojul jaijuajod np UONNIJOAZ 
bp eanbig 


GL 


JUBIWIBUIBANOY) 3] 
19 UOIEDIUNWIWODI9|a} 
ap sasiidaij}ua say 


(1UBWIBUIBANOD 8 SludWwiod A) 
sunazesiji3n say 


SiNd}EUIP4O,p 
$4N9}9N41}SUOD Saq] 


sina}eulps0,p 
$1N319N4}SUuOd Sa] 


s}ueUIWOP SadnoiyD 


S101} 8p NO xnap ap ‘auN,p a4Ana ua asiw e| Jabesnooua |I-11esAap JUBWAUJBANOD a7 


“(py 94nB1y) 

sanbi} eW4OjUI9}9} SawaysAs ap Je UOIJEWOJU!,P Sanbueq ap UO!}e9I9 e| e SajqesapIsuOd 
SSWWWOS Sap 9}Daj}Je Issne e UO ‘ajjeAJA}U!,| SUG “SalsaWUWeIBOId xne aaioesuod jsa sjabpnq 
sap yied apueib6 snjd e| Iny,panofne,nb jUawij}sa sjsadxa sap anb sue Gz sindap au0j 
Sued} JUBLUAa|GeNnbiewad Is 1s9,s |! ‘SalsauUeIGosd saj ins JUaWa}sapow ja |al4a}7eW aj ins 
9xe juawiabie| proge,q ‘uo!jejnW apuojoid aun iqns e anbijewsoju! |a:Ua10d Np UOTTIS 
-Odw09 e| ‘ajeIPUOW a14aND apuodas Pe] Saide sNa}eUIpPsO,| ap UOI!eSI|eIDIBLUWOD e| sindaq 


}daou09 np uolNjoag “Zz 


SUO!JEDIUNWIWOD|a] 


uONeWIOJULp sanbueg 


alsauwWeIbBO1g 


jaarey) 


anbizewsojul 
Ja!}Ua}0d Np ajosjzuog 


€ ainbi4 


anbiyewsojul 
j9!}Ua}0d np s}uawa|y 


vi 


"aWaW P| a1NOP sues jIesas UO!}e}UALIO,| 


‘JUepuad—ad ‘sed sule}4199 Sue ‘sjalia}eW AP UO!JINpoOJd e| Ans aaxe uol}esiLuI}dO,| 9949 Jleine ua,u anb xnasquwiou snjd dnooneaq siojdwa 
Sap aipsad asiey ‘}uanbasuos Jed ‘ja (a1p40 a4jNe UN,pP syinpod ap jUedIgey UN Juaualjanyiqey) inajayoe | ap ajja!zuasindUOD UOIIISOd 

2] 843}8WOIGWOD ‘4NO} UOS e ‘}1e4INOd UO!eIOfeW aj3a9 *xId sap UO!eJOfewW aun ayn 19jja INOd 410Ae YeLINOd ‘sinajoN4JsUOD saj 

Zayo s1o|duwa sap 43949 1NOd ajdwaxea sed ‘juawajnas jaliajzewW aj Ins axe UO!}ES!ILWUIIGO,P JOJJa 3NO} Jed ‘JUeLJOdW! JUaWAaLAI}Xx~a 4Sa 2180. 


“S8YOULIG SaUIe}JID ap ajalidoud e| 

8p a}UaIA}JIP $94} ‘ajjanjoe ainay,| e ‘jsa 
inb anbijew oyu! ja!}Ua}0d Np ajo1}U09 
np no ajalidoud ej ap uolqqedas e4 


"(€ 94nb14) anbizewsOju! |a13}Ua10d aj 9.43!0499e JNOd ‘jnoVANs ‘3a JUBLUapUa 9} JaJOI]aWe 

ua nod anb jalsa}zewW ap aqua e| Jajnut}s snod uaigq Issne anduod dUOp Js—a alyawWWeJHOId 
27] ‘salauwesboid ap sinass!usnoj syueysOduu! snjd saj }UOS sinajon4jsuUOd $a] ‘}al487eW 

Np s4puan jnod ajinsua jUa}!0/dx~a saj au Ja 4na19as Np sayouesq saj $8}N0O} sUep Ja}Ue|dWI|S 
@ JUauUalAJed aU S.inaj}oN4jsuOd saj ‘ajduaxa sed ‘anb sulow e e4aysisiad inb aouepua} 
‘aAlje|94 aDUeVJOdUU! UOS ap aipsad e YespUa} jalJa}eW aj ‘sad!pu! suleq41a— seude,q ‘uO!} 
-9N4}SUOD e| SUeP PUOJ e Jabebua,s e a4j9-JnNad WeJa}sIsUOD INaI4a}UI ByoseW Np aiqied aun 
44gNbUOD ap UOde} ajNas e| 3d ‘3}91}U0D 3] 19 9JaIIdOd eB] JUOJAAJBSUOD UA $.iN|a}9N4SUOD 
Sa] ‘JaluazeW aj ins axe JUata|qeqoid e4a}S9J 1a Isa 1najdas 3] anb aiapisuod UO,| DUOP IS 


‘anbiy 
-PWOJU!,| ABP SUO!}edI|dde sajuaiasfIp 
: SUOS xne JUCEUBAUOD (SUO!IJED|UNWWODa|a} 
-IPUIQWIOD SasJaAIp Sa} SUep jaijazeW Np ‘S89UUOP XNe Sadde ‘salsauUWeIBOId ‘sjat4 
: dAl}ej94 BUeLIOMUUI,| AP UOIJNUIWIP e7 . -9}ELU) SUOSIEUIQWIOO Sap d}ISJBAIP e7] . 


> JUOS 8d “4N919as Np JUaWaddojanap aj suep ajuUes 

-Sipuesb adueyJOdU! auN aipuaid ap sajqiidadsns sinajoe} sunaisnid anbizewsoju! jaijua10d 
ap 1daodu0d aj suep snd ap aujua || " gSJuaWa|a Saidouid sas ap a4jne,| no un,| 4ns anb 
19}N|d snazesi}!1N,| ap sulosaq saj ins aapU_oJ UO!}esILUIIdO AUN e Yej—aId as |! ‘}JUaWadINba | 
ins axe sed jue}9,\ “UO!INIIISqns ap suOsieulqWwOd sap Jed asiwi}do 3438 jnad anbijew 
-JOJUI [311910 9a] ‘SUOIJEDIUNWWWODI]a} Sap UO!}eJO!]aWe aUN Jed sasuadWOD a4}a JUaANad 
a4leyuawuajddns no asoljawe jalsa}ewW Ua SuIOSaq Sa} AWIWWOD ‘sasinbas suolzeo!jdde sa| 
$9}NO1 INOd sajqiuodsip UO!}edIUNWWOII/9} AP SadIAJaS Sa] Ja UO!JEWOJU! p Sanbueg saj 
‘salsawuuesbosd saj ‘jalig}yew aj yespuasdwoo sAed np anbijzewsojul jaijuajod aj ‘Isuly 


SANbIJEWAOJU! S9DIAJS }a S}INPOJd sap a4njiUsNOY ej ap 1najses 97 


Gt 


S}!tisodsip 
ap }ustuadnoib 


sa99gyoejap saoaid 


salatwuiwueiboid 


sailelixne sjaisazetu ap sinassiuinoy 


sjai4a}zew 


SINBJEUIPIOII9} 9941p 19e}uU09 
Jed sadinios Jed sadinias 


enbizeusojul jaljuajod 


suoleoidde 


sinajzesijiyn 
saijne sand1onpoid-sinajzesipiyzn 


enbieuUOjul iNejOes Np ainjonss 
Z aanbi4 


cl 


“salua}sAs 
@P Sinajdaouod ja saysAjeue sdwajbug| sindap juadno909Jd InNb sinajoe} xnaiquiou 8p eqojbua 
‘agIPNig UO!}eJUaWUNZOp e| suep 89S1/11N sed 110s au ajja,nb uaigq ‘anbijewsojul jaiquajz0d uoissaidxa,7 , 


*SO4JQUIID SBUUQLU Sap UOI}IUOJ UA 
$9}!|!qISsod saj $a3NO0} gnjens sed suoAe,u snoU ’esa299 Ja ‘@9UUOP aYydJ9Y4daI aUN,P saduabixea ‘jauuosiad 
8] SsaAua sjUaWabebu—a ‘xnejIded Ua s91|IGiuOdsIpP ‘UO11949SIP ‘ausa}U! ai694 ap suOIe1gpISUOD sap INOdg 


"(6 24n6iy) auNdeYD ap sajuelOdUU! sanbiysi49jDesed sauIeyi—a—0 ap agijie1gp UONedIi}zUap!I aun 
JaWJad INb ad ‘sayouesq-snos ua saa|i}UaA 1UOS sayoUeJG Sa}seA sad ‘alqed 93399 suep uloj snd nad UNs 


* anbiyewsoOju! jaijuajod np aajjievap 

UO!MUIJap auN pee} snou |! ‘Anazesij!3n,| e }U94440,5 INb suO!ido sa} $831N0} ap a}dwWod 41Ua} 
4INOd *|8!493eW Np UO!j}ed0] e| aWatW NO JeYoe,| slidwoOd A ‘suolido sassaAip UO|as SaLUaISAS 
SAP 1NOD aj Ja JUaWAapUAL aj anjeAa SUOAe SNOKY “JUAIeI|dI}j;NW as xX1OYO say ‘sanbizeW 

-4Oju! sanbiuysa} saj 38 4Na}eU!psO,| Dane WesiseljiWey as INa}esi|!}n,| anb ainsaw e ‘snid aq 


" SUOSIEUIQWIOD ap 9}914eA AUN Ua (UO!1e90) NO |!eq-}Ipasa ‘syeyoe) UlOSaq JIeAe 
8]/8 JUOP sanbijeuWOjuU! sadiAsas saj JaindOId as WesINOd ajja NO apoliad aun suep yesjUa 
4naj9as Np aj9}uUaljo e| anb JuapiAg UIAAp |! ‘sanAasjua sanbyanb ja ajenbus-aid e| saidy 


gyjeqsul anbijewsojul jaiuazog “1 


* Hed aujne p snajesijizn | 3a Wed 
aun p aldawiues6ojd e] ap 3a jal4azeWW Np sayoueg saj a4}Ua ajsIxa INb UO!eja4 e] Z asNBy 
eB] 2 C19A UC “Sa|qissod suOosieuIqWOD sina] anb isule ‘UO!}ed|UNWWOda}—a} ap 3a sanbiyew 

-4Oju1a]9} suOsiIe}| ‘salJaWUeIBOJd ‘sjaisa}eU : 1NaJDas NP s}inpoid saj sno} ap a}dwos 
4|U3} e UOSeY AP ajNWJOJ suOAe,| SNOU “anbiZeUIOJU! /a/2Ua]Od aWWWWOU SUOAe SNOoU 

anb ‘ydaau0d ad °sja1}U94INDUOD Sad!AJas ap ajanb ua snajesij!1N | e Ud1JJO Ss INb saztIq 
-Issod sasnaiquuou sj JuaWajeba slew ‘ainyiuinoy ayoueJg e| ap s}INpoO4Jd sa] JUaUAajNas 
uou jeqo|bua Inb ydaouod un p uolzejnUWJO} e] SUep Hepisas awiajqosd awarlxnap a7 


‘Juessat9jU! j91}Ua}0d aydIeW UN jUe}U~aS 


-81da1 aWWOD aajeuBis }UO | SNOU SunassiUINOY sa] anb adJed siew ‘aduevOdw! anbyanb 
10S Ud He SANajzesi|13N p aisoba}e9 apuogas ej anb sed uou ‘adlessadau }1e}8 UO!OUNSIP 27 


sanbijewUOjul sadiAsas Ja sjINPOAd sap aiNyusNOY ej ap 4N9@}9as a7 


LL 


anbizewsojul jaijuajzod 


sinazesijizn 
“Ade AnayOnpoid-anayesipiyn 
saijzne np ESE 


*ina1Inpojd-inazyesiyiyn 


siN9JeSif11N a4JUS UOHNOeIB]U] — anNbiVeWOjul |al1Ua10g 
Leanbi4 


‘(| a4nbly) (aGeuaw np yabpnq aj 4a}6a4 no suoNeuw4oju! sap 

a4le4} x9 “jauUOsJad alWwa|qosd UN aspNnosas ‘apnye auN 49}1)19e} 4NOd ‘ajdwaxa sed) ajqejuad 
sed js@,u janziqey jeldsaWWOd abesn | anbsio| sajjauuosiad sul} sap e aNbIJeWIO4U! | 

AIAJas (a4le} JUd!e1INOd NO) JUO} IND xXneulWAa}-s4nayesi}!}N $a] 1a S8dIAJas NO sjinpoid 
S4ANB] BP UO!eSI]/EIDIBWILUOD e| e ANDIZEWOJU! | AIAIaS JUOJ INb ‘sunazonposd-ssabesn 

$8] : salsobajyeo xnap ua jUAIeJASIAIP as sj! ‘a}INS e] Jed sai|jianoas S8dUUOP Sa} 1a SA4seUIWI| 
-84d sanaatjua sa] Saude q “sinajzesiji3n sap awa|qod aj yesod as psoge p ino] “4ne}9es 

np asAjeue aun e sajjaljuassa sanbijsisa}9e4e9 sunaisnid ap aydwoo jeuay ajapOW 31}0N 


"sjuawa|a 


SJ9AIP SAP UO!}DE19}U! | BP UOISUBY94GWOD ainaj||iawW auUN e4azISsad9U INb 9z191UY49a1 ayNeY 
snjd aun e ajnop sues JUOipual} JUaWaddojangp UOS ap SUO!}IPUOD Sa ‘ainyNy UOIsSUedxa 


Sanbizewojur sadiAsas ja sjinposd sap asnjziusnoy e] ap snajo—as a7 


OL 


“SUBIPEUBD S4Nazesi|i3N XNe Sajqissedce Sad!AJas Ja SjaligVeW Sap ajquwasua,| aqo|bua anbyzewoju! 


/2/2Ua20d a| anb 1930Uu ap I144Ns |! ‘JueIsU!,| ANOg ‘seq sid siulJap JUOS a//eRsU) anbizeWO4U! /9/2Ua}0d Ya aNbieUJO4UI /312U810q , 


‘sanbiyewsojulajay 

suoijedijdde sap juessiol1d aiquuou 9| 
Jed a409ua JUanbIjdwos as inb ssauuop 
ap saseq ap ja salsauiuesboud ap ‘sjaisa} 
“EW 8p SUOSIEUIQWOD Sap 41UINOY ap 


UOS ap JUBUBPUO} a] J9UILWA}ap JNOd s4naije}Ue s}UaWaddojanap Sa] 48Aa|81 Ua p 
sed esijjns au || ‘SUOIJOUOJ SassaAIp Sad JUedNOIHas jainjoN4}s aj|apOW UN sIOABDUOD np 
SUOAE SNOU 4Na}9as Np aunal JuaWaAlj}e}a4 949}9e4e9 NP asned e 1a SUOSIe4 S89 Sa}NO} Nog 


jUasaid & 3910}4a S 1NdJ9~S a] ‘jal4a}eW 9] ayouesg-SNos aun p snid e ay1A1}9e Ina] 
dns axe pioge q “WeljIpow as ‘ anbiyew jualepudaya sasiidasjua sap yednjd e7 . 
-4Oju! j91}3U9}0d ap seq snjd suoijijenb 
SNOU anb ‘s}4aj40 SadIAJas Sap [1e}UaAa 7] . : UOILN|OAS 
UOS ap Sadlided saj Jed Issne siew 
‘ ayouesq ‘QDUeSSIOJD AP XNe} Sas Jed JUaWAN~as 
aun p snid e sajja a4jua p aiquiou UOg 3a uou anbiweuAp }e}a JNa}oas a7 . 


: S9JURAINS SUO!}E}L}SUOD sa] Jed B40dUA A|INIJJIP snjd NpUad aja e [1eAeI} B10) 


‘sayonogap ap aydsayda e| e JUBWaSNalJas Sasi 

jua!e}a s Inb sajjad asooua sases snjd ja aW49} Buo| e no uaAow e uoljedIj1Ue|d ap anbuos 
-Janb aw40} aun jUalenbijed inb sajjao jUOs sases ‘ayoUeIG aNbeyYo suep sa}ueyOdWI 

snjd sap aye} uol}da0x J *sjajdwoou! jualeja Suaissop sinaj ja sazI}ad juateza saijne q 
*XNBU!LUNJOA S24} S4aissop ap ‘JUaNbasuoOd Jed ‘sed Jualene U Ja sauna! UBWAAIZe|a4 

1U9/2}8 sasiidasUa p aiQWON ‘saauUOP Saulejs90 ap aouasge | & 11eUd} awWa|qojid puodas 37 
"S}UBW9]9 SIBAIP S2P UO!9E49}U! | JISIes Ap a}JalUJed Inb asAjeue p jainjonsjs ajapow uN p 
UO!}es0ge|9 | B4lessadau JUS!IEPUAI ‘1N9}DaS 3a] }NO} e aLUWOD ‘saydUeIG-SNOs Ja SayoueIG 
xne asod |! nb saxajdwosd sawajqoid saj 1a JUaLUaYyoNeAsy a7 ‘seauUOP sap UO!}e169}U! | 
e ja asAjeue,| e sed jualejgid as au (UO!edIUNWWODI]—a} 19 UOSe} e JUBWA}Ie4} ‘Sale 
-wejboud ‘sjaisa}eW) 41N|aj9as Np sajjauUO!TIpe.y Sayduesg sa} aNb pe} Ne yeUa} 4a! Waid 

97] ‘sJueLodtu! satuajqoid xnap sIjJOssaJ }1ey e sa1uBedwod build ap saudne ajyanbua-aid e4 


asAjeue p ajapow up 


q eN0q 


‘sanbijzeWwOjul SadiAsas Sap aUIeEWOPp aj JUaSsIYeAUa INb xna_d sno} 
ap ja ayseyo e sanbueq sap ‘uol}ed!UNWIWOD9}91 ap sastidajjUa Sap anpuU! 8dUa4INDUOD e| 
Jjuanaid snod juasodwi! s suol}d14}se4 Sap aNb jUaJEpIsUOD S4a1UUOde} ap aiquuOU pUesB UA 


"JUBLWAUJBANOD Np ajO4 aj 4Ns suoNsanb sazne 

xne sasuoda. sap juabebap as inb suoisabbns saj jUOs sajja} ! UO!}eWOJU! p sanbueg ap 
juawaddojanap ne ja JuatwaoueULy Ne UO!ZNGI4}UOD ‘sUOIJeEIUNWUWODE}a} XNe suONUaAqNS 
(3)[9134U844NDUOD UO!{ISOd es 4a401/9LWe 8) UO!ZeSI/13N,P Sie4J So] Jassieqe 4nod aysodwiI 
|@149}eUW 8] 4Ns BUeNOP ap s}1O4p sap UO!JONpa4 ‘epeueD ne anbiiqey jaliayew Np ananey 

ua }eyoe,p sanbij1jOd sap uoljejUalIO ‘JUaWaddoOjanap ap 1a BYyd19Y4991 ap SUOI]UaAQNSs sap Jed 
4dnajoas ne jualabesnoougy “suoljsanb saijne p e sasuodas saj sed a}1pasj.U09 }!e}28 UOl}Isod 
93199 ‘slOja}no | *« uNNe » 339 1UO sasuoda, saj $a}N0} anbsaid ‘ajO4 89 4ns yuaWanbiyioeds 
jueyiod uolsanb e] Y ‘alidosdde jualesabn! sajja nb yuawausaANOy np 9/04 3] 41UIJap ap 
SPOIJIP JUSWUBWIIZX~9 Jsa |! ‘UO}|IJUeYDI | SUep SasiudwWOd saluBedwod sap Juednjd ej unog 


JUaWaUsJEANOL Np afO41a7 (x 


‘a}UaWI4adx~a |auUUOSJad Ua Sa}I]IqIUOdsIpP 
sa] Jed Ja aYdIeW Np suO!IPUOD sa] Jed saasiioAey sinaj[le Pp JUaleja sajjQ ‘SuO!}esado sap 
}NOO 8} J11IQIYOJd JUaIepUas JaUUOSJad Np JUaWA|NO a] 39 UO!JELWUIO} eB] Jed ‘aoualsadxa | 

ins jualejsisu! selubedwos sasnaaquiou ap ‘aaipnja apouiad e| ap sino ny ‘sanbiyewyoyjul 
S991 M9 19 $]914J9]eW Sa] INOd sjue}Odw! sayonogap sap Je}Uasesdas JUeANO saj/a1.ASNpul 
39 S8]B1D4aWLUOD suOd!j}edI|dde p jie} ne sawaysAs ap saysAjeue sap suno[no} ayouayoad 
UO ‘sIOJa1NO | “assieq Ua jsa SuNna}esado p ja sunawuWeHold ap ajesauab apuewap e7 


sauleuiny sa2inossas saz {f 


SanbijeusOjul sadiAsas Ja s}inpoid sap ainyiusNoY e] ap inajo—as a7 


‘al4awWWeGOsd aydueig e| ANS adUapIoU! AUN aNOp sues euNe s}UasuNoUOD sad ap auaos 
Ud 9943U8 || SBD!AAS BP Sa4le}1e4104 $B1440 Sap SUep asisdWOd sa s}UA!|9 saj Jed agsijI3N uoljewiwesbosd e| ap aiqzued apues6 aun aWWOD , 


‘ualpeued ayosel aj ins saue sasaiwaid 
Sina] Juaiesiey Inb sina}eUu!p4o,p sinalonsjsuo9 


Sap Jed |UANOY aja JleAe jalsa}eW aj ‘sIOJ anbeyyD eye | ap 
"4na7es!|13N,| Jed Juesieysizes aBn[ sed jsa,u unayonsjsuo9 jUSWOW Ne saaijidads suO!}esI|I]N Sap JUdIASJIP XNeIdsaWUWWOD 
9] Jed |UsNOY UO!eI0;dx~a,p auiWesGOd 3] anbsi07 . sjijesadw! xneaanou ap e Juepuodas suoljzesi17N soy anbsio7 - 


: $4n9jesi|17N Xne saasod jUOs as INb sasp4o xNap ap sa}jnaIJ41p sap 2 $991]34 $9}N0O} JUAaIe}a 
suol}daoxa sa] “ajjayoe apues6 aun ins uoljeW0;dxa iP sauuwuesBosd sap npuaa ja unpoid 

1UO S|I Nb juasip (Suna}euIpsO p sinajon4jsuod sap uoIdaoxa ,| &) s}uepuodas ap nag 
‘uoneaijdde p sauiwesboid sa} anued apuesh Ud JUBUJI99UON sij]19ND94 s}UaLUaUBIasUas $e] 


‘S89IM8S 19 SUNPOud saijne xne Juawaddojanap 

UOS ap $}NOd sa} 4a}Nduu! e JUepUA} sanbi}9e} ap jalqo ,| aaley ‘ADUaNbDasUOD UA ‘Ja UOdeY 

e JUaWAa}Ie4} ap sa4juad sap 39 S]9149}eW ap $iN|BjINJJsUOD sap sayeldJaWUWOD sanbijz1;0d 

sap ajo }USW/8 UN JainaWap 4JOAap a|quas alauiuesbosd e| ‘sjuepuoda4 sa] UOJas ‘assed 
8] suep indde p ndai asan6 e u ‘jUuaWazIe4) Np 3a S[a!4a}eWW Bp UO!DNJYSUOD e] Bp a}DUIISIP 
‘Q|QeIA aawweiBosd P| ap ayouesg BUN p JUaWAss!|qeja 7] “S8d!A4aS ap Je sjal4e}eW ap 
8}USA Be] SUep JULIO! yNO}e UN a1uauuesBoud 2] Ap We} e ANdJ9as Np UOIINjOAa 7 “A}OUNY 
“SIP ByouUeIG BWUWOD sed said nad e ajsixa u sawuLUeIBOJd ap ainyUINo} e| ‘ajqeijiquapi 
Npoid un anjziysuos aluauuesbosd eB] Is anb }U9}9AV4 SNB SUOAe SNOU anb sualjaJ}Ua Saq 


aauwuesboid eF (I 


‘JaujaUad e snuaAJed 19! Nbsn{ sed juos 

aU SJBIUUOSeY SB] NO (sasijeldads sadiAsas) SauleELUOp Sap SUuep NO ‘SL AJassap juawayjanjoe 
sed juos au inb (sasiudasqua sauuasAOwW ja $a}1}ad) sjualjo ap salioba}e9 saulezi99 ap seidne 
INOUNS &49919X9'S S}UBIINDUOD XNeaANou sad ap aduan|ju! | anb ajqeqoid 4sa |! ‘Juepuadag 
"sayouesg-snos Xnap NO aun jnod adua.uNdUOD a}40} aUN Ja}UAasasdaJ JUOA SUOISNI}U! 

sao ‘ajanbua | ap saauuop saj saude q ‘uolsuedxa p aulad ua saaAiid saiubedwod sanbjanb 
}@ WNIPOSUOD UN “UO!}29!UNWW099/9} Ap Sasi4dasjUa sa] ‘ayseYyD e sanbueg saj sasjne a4jua 
JUOS 8D * ,UOde} e JUBWA}Ie4} ap 48dNd90 $s e BNUaWWOD UO $9}9190s sapuesB sunaisnid 


SJUBSINIUOD XNCBANOU SAT (Y 


Sanbi}ewAOju! SadiAsas Jd S}INPOJ sap aunyiuANOY e] ap 41Na}Ies 37] 


‘ajuewodwi! adejd aun jUauual} JabueI}9 |e1Ided e $919190s sap anb jUAapIAa 

jsa |! ‘aasijesauab suiow jsa asabuesja ajalsdoud e| no ‘(sanbiweuAp snjd saj 1a saAijes9n} 
snid sa] sayduesq) UOdey & JUBW9}Ie4} ap S84}Uad Sap ja alJaUWeJHOId e| ap 3sa INb ad INO 
‘alnop UNone je} au saNnbiyeWUOjU! sjal4ayeW Sap a4NyUINOY ej ap ayouesq e| ANS asabueIza 
asiiduua | ‘saizne saj $azno} ap yuawWaddoyjanap aj aulWajap ajj2a Nb ‘yueWOdWI snjd 3sa Inb 
99 ‘J8 UNajOas Np saslejje p a4jjY4D a] suep Wed abiey aun 4nod asinbiy ayouesg 93399 aUWIOD 
‘sa6uesj}a jeyided e sasiidasjua sap }NOLNs jUOs sanbijewW4OjU! sj9149}eW ap SANass| UNO} S27 


ssabuelja s194ajUl saq (6 


‘uoljeluWeiHOjd ap sadiAsas Sajduwis ap ja 1na}euIpso uN 

JUNO} Bp sed }Ua}Ua}UOD as aU INb Sajjad ‘s}Ua!|9 sap sala|qoid sa| a4pnosa. ap sajqedes 
$9}9190s sa] Jed sasedeooe Jualeja UOde} & JUBW9}Ie1} Bp Sa4}UBD Sap ja al4awWesHOId e| ap 
sjueLoduu! sureb saj anb sijjlanoa4 syuawiauBblasuad Sap YOssad |! ‘843NO UW ‘UO!}Oe p dweyd 
4na| dupuajza e ‘sajjaAnou saslejje p ajanb ua ‘sajja a4jua p Saulejsad aualwe e INb ad jsa_9 

18 $8}91DOs SasNasQUUOU ap d}IAI}9e | 4!U9}NOSs 4NOd a}UesSI}jns apUeWAap auUN p jalqo | sed 
jualesie} aU saduUa}edWOd sad ‘JUaLUaSNaINayjeYy “ANbIWeEWUOJU! | ap asatjndij4ed UO! ed!|dde 
aun “jUaWa}IeJ} ap BPOW UN assasa}U! ‘2DUa}edWWOd apueJB aUN p JUaANOs ‘saiped sap 
anbiuysa} Uo!}e}UAaLIO | ‘ayouesG aNbeyYo ap $aja!00s sajueyJOdU! Snid sap sed a] suep ynes 


uolsab e7 (f 

“ajqissoduu! uoljedijiuejd a3n0} 

Pua. ‘s}juepuodas xnaiquwou ap uojas ‘Inb « uol}eydepe p anbijz1jod » aun sayduesg sasjne 
xne asodui! 19-xnao sed ayouew Np uo!jeuIWOp e7 “sunajzeulpso p sinajonsjsuod sa} 4ed 
anb aanbijesd esas au atu49} Huo] e UOedjiueld e| ‘salj1Ianda4 SUOIeEWOjU! Saj Seide GQ 


uoneaiyued e7 (a 


SaNbizeuUOjul SIdIAJas 9 SJINPOJd sap aiNjziUsANOY e] ap 1na}9~as a7 


"S891AJ9S XNBANOU ap UO!}egI9 e| JUeU 

Je4Ua 19-XN9d ‘sjalig}eW XNeaAnou ap UOl{edde,| JUa}IOSNs INnb ayosewW 90 e saunaisaixa 
$9910} S8p 1UOS 89 ‘assed 9] Jed aluWOD “ualpeued ayoseW Np sulosaq sa| aipnya asanb 
1UO U sanbizeWJOJU! Sao1AJas ap ja Sjalja}eWW Aap SunassiusNO4 SQ] ‘ajesauab uodey aun q 


ayosew np apmz (p 


“uode} e JUBWATIEI} NP 3a aldauWeHOId 

2] 8p ‘[al4a}eW Np sayouesq sa} ins HEJIN|JU! “INO UOS e ‘IND 9]9}U9I]9 e] ap JUBLUAaSsIO19N9e 
UN 4Ja}I9SNs 1esINOd sasisda.jua sajjaAnou ap 9U89S US 994}UAd | Jed ‘adUeSSIO4D BP Saqinod 
S98] JO1}IPOW Pe1INOd JUaWAaLaANOH 9a ‘salsauWeIBOd ap SANass! UNO} Sap 1a JUBWIA}IeI} 
8P S842UB9 Sap a4qUUOU 9] JU} WWI] Ud ‘sn|d 3q “j9a41P 19e}U09 Jed sadIAJas ap sasiidasjua 
Sep aulepNnos 3a}UOW aUN }IeJaNbOAOJ OBEGI JUeA sasiidasjuUa sed jUOIaS aU Sansa 
sa9 anb aduoUue,| ‘JUaWasJaAU| “UO!}EI1UNWWODa|a} ap Sjal4ajyeu ap sinajonsysuoo 

Sap 39 1NB}eUIP109]a} Jed sadiAsas ap $aijUad sap uolsuedxa | JasiJOAey JUaIeLINOd 
xnabejuene snjd sji4e} sap ya saoeoljja snid ja xnasquiou snjd UdledIUNUWOD9]9} 

8p XNeasas Sd9q “BdUeSSIOID BP XNk} Sa] INS JUBWWAUJBANOD Np 9}9a4Ipul NO 919941p 
uolj}0e | 8}Uasaide4 anb aduan|ju! ajyuessind e] ap a1dwos nua} }UO sjuepuodai saj ‘uljuy 


“ajuessipues6 aoueyodu! aun dUOP JUsUUAaId SadIAJas Sap azyjenb 

18 BDUBWO}IAd ‘XI1g “SuNass}|UiNOY sap s9119ede9d saj anb uaigq issne SUIOSAq Sas JaNjeAs p 
SIEWJOSap JUS}}aUUJad In| INb saduajadwod sap sinboe e juaI|9 a7 "4039091 as e aunjeu 

8P 1UOS GYGL & GOGL AP Sa4jsiGasua aduessios9 ap adA} aj IU xXNe} aj 1UaNb ‘sjueyoduu! 
SAnassiusNO} ap jsued e| ap nouns ‘sobeublowa} sap yuepuadad posses || ‘sa4jsibaiue 
JUSWULWW8994 XNeaAlU Sap SNssap-ne Udi s}eyoe sa} Ja}UOWWAI ale} ap UIeEYdOd Ja}Ja INOd 
wWeine apuewap e| ap aaue}UaWOW UOIssesdwWod ej anb JUaWIUAS a] ainsaw auleLIa9 

8un suep JeJaIyNsNf Inb ad ‘}109}9s JUaWa}NeY 949192189 UOS ap ja BYydIeW Np uo!}9esU0D 
2] ap 13ed e ‘sunajoas Saijzne xnasquiou ap anb 94317 ala ne ‘sanbijewsOjul S8d1A4as ap 3a 
S]P!49}eW ap a4n}UINOY e| ap 4najoas aq ‘suOIjeUI}sa xNe ajqesoney a4anb j1e1a U ayanbua | 
sual SUOAR SNOU ajjanbe; suep anbiwouodsa ainjouoluos Be] ‘snjd aq ‘uoledijiubis ap 
SNAINOdap }UBANOS }UOS adUeSSIOJD ap UBAOWW XNe} aj 19 Analdajue JUBWAapUAL aj ‘Soayda p 
JeEWUOUe a4iquOU UN Jed 3a sajUe}e/9a SajIssna4 sap Jed asiia}9e1e9 1na}Oas UN sueq 


sasiidasjua sap agueulopiad e7 (9 


sanbi}ew4Ojul sadiAsas 3a s}INpOId sap ainjiUsNOY e] ap 1N|}Des a7 


%G (uoljesoysad) 9943Ua,p xNenes | 
Hv ynaq sdwea | 
(19a41p 39e}U09 Jed Ja INBJeU!P41O9|92 
% CC sed sadiasas) sgsijeiogds SawgisAS 
Zs — (% Lt 
sjuajeAAjod sawaisAS — uaAow 
AOL 19a41P }DeJUOD xne_) 
uodey 
s1uajeAAjod sawaysAS % GZ e 
% GZ UOIEDIUNWWODaIa} Jed saD0V7 e“AvL juawazies | 
%SL salauiueibojd ap sai6aju! saueisAS 
(% 02 
hve sassijeWOU saliauWesBoig — uaAow 
xnel) 
ASL Sa—SIJENPIAIPU! SaldauiWeIBOIg 
ve saliauiweiboid 
% Of uolje}|NSUOD eZSL ap ainziuinoy 
% O07 SUOI}EOIUNWIWO99/9 | 
CL jeQ-31p949 @ UO!yeI07 
(%GL 
%0E sasleljixne sjalgley\y — uaAow sjalsg}zeuW 
7 a xneL) ap 
% LIL sanbisayudisad sjatiaizey\y ainziusIno} 
ie % 0% 19 
Hv $aje4jUad S8}IUN SuNa}JeUIPIO e*XTZL uol}oN4ysUOD 
aouessioj9 gouess!O19 
ap xne, ayoUuesg-snos ap xneL ayuouelg 


ayoueig-snos ja ayouelq 
Jed ‘anbizewyojul 1najoes 
Np aouessiOsd ap sjiyewijse xne] 


L neaiqey 


‘a1a[04d 40ssa | Je1esoddns anb uoljesiuebs0 | 38 sayouew 

ap sapn}9 sap siidasjua sunajjie,p UO ‘saq.ue110duuI snjd saj uouis ‘sajja a4jua,p nad uaig 
"uolsuedxa ina] e sadjessadau xnezideo sap tu $89U9}ad WOD sap Iu jUasOdsip au sasiidasuUa 
sa] anb 1e} np ydap usa saajnuoj 819 ]UO SUO!}eLWI}Sa SaD “aydUeIG-SNOs e] NO ayoueJG 

2] JUBUIBDUOD SUO!}eLUI}SA Sa| juassedap suolsinaid $8] JUOP SaMa!AJa}U! Sa] JUOS XNaIqWOKY 
‘asiidesjua anbeyo ap juawapuai ne syi1ejaJ sonsouosd Sd] aSl4a}De4e9 aLUsIWi}doO 

BWI 97] “JUBALIDSUI Ss Sajja ajjanbe; suep ayouesg e] JUeYONOY suotsiAaid saidoid 

sina} awa no snaieque jUaWEpUa 4na| Ja4adsa p j1e4},aWIad anb Injao e inatsadns 

usiq xne} uN aulewop audoud 4naj 4nod jualonaid sajja a4jua p aiquOK ‘ainyny BOUPSSIOJ9 
4na| e yuenb awsiwijdo p dnooneagq juawajeiauab }uU9}sa}!UeW $9960.49} U! Sasiidasjua seq 


SAS/Ida4]UA SAP SUOISIAZIG (Q 


‘OOL “d Gz 
yieubla}je sayouesq saulejsao ap uoIssasboud eB] Is awaw QO! dg} e G1 ap uaAow januue 


xne} UN 4OAasd }OIN|d }UO} JUaWapUAL Ina] anb uatq Issne sasiidaijua sap SUO!}eWIISa 
sa] “ue Jed QOL “d GZ 19 OZ aqua Ualenyis a] INb suolsiAasd xNe INatiaju! 42S ‘G/6| 
2 191, Pp “eouessio49 ap xne} aj anb Juanbipu! saijj!anda4 seauuOp saj ‘ajesauab UOdSe} aq 


‘sasiidas}ua sao ap JuaWapuUad Np UONeldasdde | « ‘ UOTIIZUeYDS | ap aljied jUesIey SasiudaijUa Sap SUOIJELUIISA Sa] . 


: S891NOS XNap ap JueUaAOJC SaaUUOp ap jUajNOdEp | Neajqe} Np suo!jewiyss seq 


- $1NBJINIJSUOD Sa} 4ed sjajjo 
“epeues ne saasijizn salsauuesbo1d S89DIAJAS 19 S|9149}eW Sd] SUeP aslidWOd jsa UaIpeued aYydIeW 
sap ajueyoduw Yed aun juawajeba JUassiUINO} SiaiUUOdeY Sa] - 3] 4Ns saasijizn salsawwesGod sap ajueyoduu! wed aun - 


"(| neajqe?) 4najoas np sjoadse 
xnap Jabebap ap siuisad juo snou saauuop sag ‘ajanbua a4j}0U ap aiped aj suep sai|jianoas 


sanbiJewOjul SadIAdas Ja S}INPO’d sap aAN}UANOY e] ap 1naj9as 87 


"89Ud1INDUOD | ANS 

38 UO!}eAOUU! | Ans ‘suabesn saj JUaUUaIC 
A,nb yed e| ins ‘sanbizewWsOjul Sadi Asas 
sap ayoiew aj ins Juepsejje,s ‘ajanbua,| 
ap sje}jnsas xnedioulid saj anAas ua 
yuawanalig assed A uQ ‘apnia ajuasaid 


2] ap suOISN|oUOD $a] puaidas F a/jued e7 . 


“anbiew4ojuiaja} e| uns 
apnja,p adnoig aj sed Jauiqesd ne ajuas 


saauUOp Saj JNS JUeANde snou Ua Nb saliauiLUeIBOId ap ja Sad!AJas ap SUO!eLOdI 

sa| Jawijsa Nd suoAe U sNoN ‘ausleljixne jalsazewW a] 18 s}Ip JUaWasdoid sinajeuIpso 

$9} 84}Ua JanBuljsip ap abeyuenep Sed JUa}JaWEd 9U 4INal4a}xa BdJaWIWWOD Np sanbijs!}e}s 
sa] “4nof e Iu S}ajdWOd tu JUOS BU Sa4}Ji49 SINd| JUBANOS ja Sjalsa}eW ap Sinajon4}sUuOd 
spuei6 sap anb juadnoo0e.d as au anbijeusO}u! 4N9}9~as a] 1Ns sanbijs!}e}s sap }Ua|id WOd 
IND sjaidiJJO salusiuebs0 sa] “sNUaAaI Sas ap 38 SBYIIEW Sas ap S9}1e} $9}N0} SUO!}eLUI}Sa Pp 
sed suolsodsip au snou ja 41NajDas 89 ap saydUeIG SAaSJAAIP Sa] JUaWaJedas Sed JUaIPN}a U 
‘epeues anbijsize1Sg awwod ‘xne}UawWeUsJaANOb satusiuebhso sa} ‘18}J9 UQ “aDUeSSIOID 

ap BWY}AJ UOS 38 1N9}9aS Np ajj!e} e] UOISIDGId BAe 4JALUIISA P SI!DI}JIP $94} 939 e SNOU || 


4najzas np UdINjOAZ (e 


‘suoljesijesauab xne juawasie sed 93910 as au 1Na}Jas aj ‘anbiweuAp es Jed 

‘anb sajaddes as esAap 1Na}d9] 8] Sle ‘SUOI]eAJaSqO SOU ap a4lelUWOsS asodxa UN snossap-!9 
suOjUaseid SNON “a}gNbua a4}0U ap sagi|!e]9p SUOISN|NUOD saj q alj4ed ej e e4BANOI} UGC 
"SayNUeIG-SNOS Sap JUBANOS SNjd 3a sayoueIg Sap SUOISUBLUIP XNe sasudWe 3.139 JUB!eIAEp 
SUOISNJOUOD saj ‘UONedIyIUBIs anbyjanb sWOAe ANOg “jJUapadasd sues JUOS SUOH}ENION|} sap 
awyiAd 9] 38 BdUeWJOdUWI | ‘}UaWAaddOjanap ap sunod Ua SiNajIas sap aNbI}s149}9e1e9 BUN e| 
1S9,9 ‘Sulejiao unod ‘Is ja sapides suIDap sap 1a BYda|} US Sag}UOWW Sap BAJaSqO SUOAR SNON) 
‘SANDIZEWOJU! SBdIAJaS Ap ja Sjal4a}elW Aap SuNassiUiNOY sap UOIJeNIIS e] SUep saanbsewW 

S81} S90UGI9}JIP Bp asned e SUO!}e}e}SUOD SOU Jadno4Jb e jew ap dnooneaq Na suoAe sNoN 


sajesguab suoneasasqg “¢ 


-a4d yuoddes un suep saasodioou! 93a SUOI]D9S XNBP UA ASIAIP 9S a}]q “S89UUOP 
}UO Saja ‘SUO!}epUeLULWODIJ XxNe JUeENH sap asAjeue,| ins aj40d 3 aiqued e7 . 
‘apnja,p adnoid Np suoisnjouod saj 3a ‘apnja,p adnoiy aj 
SUOIJEAJASGO Sa] e4BANOA} A UO! ANAa}O~aS 4ajdope jnad anb suolj}e}uaii0,p x1oyo 
np asAjeue aun ajuasaid G ayqued e7. = ayseA aj Jed Saaly!poW a4}a,p saj}qiydaosns 
"Saja ‘SO9JUPLOCUI! $9]j9140}9aS $9}1AI}9e Sa] 
94}U9,p Sauleyiad UNS xNeI9nN4D sawajqoid JaBbebap ap a4jno ua Jawad ajapow a7} 
ap suOIssndjiada ‘4nN9}9as Np sayoueiq —‘sal||!{anda4 sagUUOP $a} Ja46a}U! ANOd ‘uljua 
$3] UOJAS Sassajqies ja SBDIOJ} : S99j]N}I}Ul ‘juawaddojanap np sinayoe}y xnediouiid 


sanbijeuUOjUl SadIAJas Ja SINPOsd sap ainziusNOY ej ap 4Na}I~as a7 


$8] 84]JeUUOD JNOd ! sajuedion sauguouaYd saj Isles unod aulessadau "SUOISN|OUOD sajedioulid saj JUaWAAaLIG 
-ded sasiidasjua saj a4jua 1a sayoueiq yea snoU Inb 4najoas np jainjoniys awnsas Ud 19 aPNI—a,| ap syi9alqo say 
$8] 34}U9 UO!}DeJ9}UI_ Pp Saxajdwo09 3|/9POW aj uns aod g aljied e7 . }9 dajJOd e| ‘Jafqo,| liulJap  a/jued e7 . 


“aslojegje abeuuojl|!}UeYog,| e 414NODaJ sUeS ‘saj|1e} $91NO} ap ja $914069}e9 $a}noz 

8P SasiidasjuUa sap JISIOYD e sgyde}1e SAWULUOS SNOU snoU ‘SUO}|IJUeYIS S9P UOI19N4}SUOD 

2] 8P S1O7] ("LZGL WOe e Jew ap saljj!anda1 939 JUO saauUOp say) ‘sanbiJeWiOjU! SadiAsas 
&P 39 S/914922W ap 34N}!UINOJ e| ap inajoas Ne sagidosse JUuaWa}IO1ja SauUOSJad GG] ap 

Snid dane sual}aJ}Ua sap ANS Ja sjUaWassI|qela 1a sasiidasjua OZ AP AlisiA ej uns JUapUOY as 
9}uasasd aj|a,nb suolsnjouod sa} 3a asAjeue,| ‘saguuOp sa] “salqed bud ua asinip as apnja4q 


asewwos ndiady “Zz 


"S8D1NOSSA4 SBS AP UO!}eSI}I3N Bunaljialu e| JaiNsse unod 
asodsip |! 1UOp suaAow saj anb Isule sassajqiey sas 1a S9d404 sas ‘4na19as Np $a|qisiAaid no 
sjanjoe spyonogsap sa] 8 Sadsnossad $9] a4}JeUUOD }12)|2J SNOU |! ‘s}119aIqo sao aipulaje nog 


"1N9199S Np ajquuasua | : SOYDUCIG-SNOS SAS4aAIP Sa] JUeNIISUOD 
ANS NO sayouejq saulejsad ins suOIssno $asiida4jua sap awaw ap ‘sayoueq 
-49d94 Sina] ap UO!}DUO} Ua SasiidasjUa sap aunoeyod suep Sasiidwod sasiidasjua ‘4najoas Np ayauesg-snos 
xne no inajsas ne ‘sjuawausaANOb xne sap U0!}9eJa]UI | JasAjeue,p a}}aWIad 8 aydueIg anbeyd ap aiwouose | 
jue1JJ0/S sanbiy1;0od suoido say 4aIpniy . IND s1Wdl4osap ajapow UN 4WWOABDUOD . ap }I1}dl49sap neajqge} uN Jassinbsy . 


: OAS 
2 ‘apnig,| ap s4119afqo $1011 sa] ajnWW4O4 sUOAe SNOU ‘UO!}e1UAI10 33329 ap Nua} aydwoD 


: sayouesg sap 


"9DL} JAC} aundeyd ap sanbiuyda} sadinossai 
JUaWa||anjoe WOP 4naj}o~as a} sajjanbxne ‘ UOl} sap 18 JUaWaddojanap np ja ayoiayo 
SUOI}IPUOD Saijne sap UOllelIdaidde aun . -es!ueb10 UOS ap ja sayonogap sas ap -31 8] ap Sanbiwouodea sjoadse sap (1 
: $8DINOSsSaJ Sap ‘ayoJjayoas ap sudAOW Ua 3a JUaHIe UA : asAjeue,| INS aapucy 
8]91]U09 NP ja 9jaldOJd ej ap anajaiun. ayoueiq anbeyo ap sajijiqiuodsip sap (1! JIUBAR,P S8AIJDadS4ad Sap UO!}eWUI}Sa AULA , 


sanbijewsOjul SadiAsas }a S}INpOjd sap ainyiusANOY ej Bp ANazIas a7 


“(ZLL-ZOL “dd ‘O96L ‘bv 04 ‘IIIAXXX “JOA ‘Mainay ssauisng psenseH) ‘92/440 AY? 4aAO Saye} 4ajndwuiog ay} uay/f “*Y ep} ‘SOOH , 


‘anbiyewsojul | anb 19) sapsoge ,u ap nuaAuod a39 
® |! ‘sagssnod sau} sasAjeue,p ialqo,| }1e4 efap e 19-ajja9 aWIWOD sie ‘aNbi}eWIOJUI9/9} e| e aipuaia,s edgp Ne YWeAsp apnig ajuasgid e7 i 


: WeJOdwoOs Inb ad ‘sIuaAe Pp 
saAijoadsiad sas ap ja SUO!}eSI|e94 SBS ap ‘sayUeSOdWOD sas ap ‘4N|3}9as Np 3jqwasua,| ap 
agjjieJap UOI}dI9sap aUN apnj—a,p adnoJy ne sUINOY ap j1e}a alenbua,| ap Jafqo jediourid 34 


‘agajuasaidas sed jle]a,U aaiapIsuOd ayoueIq 
eB] NO eB} ynes ‘epeued np sanbiydesbo~ab suoibes buio sap ‘sapuesb 3a sa}ijed ‘sasiidasjua 
sap JUeUAIGWOD UOj|!]UeYDE UN aNjI}]SUOD SUOAe SNOU ‘saydUeIg Sap BUNDeYD INO, “SJa!U 

-uode} 19 saluauuues6oud ‘sjalsazew : INajoas Np sayduesg saj $9}NO} UNS ajsod apne 318g 


apnya,| ap sing 3a aaqod ‘jalqQ “1 


"QUUBIPPULD JILUOUODI,| AP $1N|jIaS Sa] SNO} SUep adJ4ax—a |1,Nb adUAaN|ju!,| ap aublowa} 
JN9}eUIPJO,| AP $dsle}Ng!4} JUaWADaIIPU! NO JUBLUA}DAIIP JUOS SUOIJe4adO Sa] JUOP S}UaU 
-8$$1|Ge19,p 19 SasiidasjUa,p JUeSsIOID Ja ajqeldaidde aiquuou a7 ‘a}Nop ap sed }uepuadsao 

UOJ BU aNbiWOUODE a4p4O,p SUOISsNd1adaJ Sag * ,ayIjeN}9e,p sinofno} Isa sauuliddns 

e ua_U |I,nb siojdwa,p snjd gas e snajeUIpsO,| Is OARS BP UOIJsaNb e7 ‘sanbijauaq sjea44a 
Sas Ja1daidde_p ajldijjip JUBANOS jsa |! ‘JUaWaddoOjanap UOS ap janjoe apels NY “sasiidasjua 
S8SNIIQUIOU ap Sa4s1Ogap Sa| anb uaiq Issne s}Uessi}Ua}a4 Sasiejye p S9ddNS sap Juanqii}e IN| 
}8 Sjalsysnpul Sinajoas sou ap anbiweuAp snjd aj in| Ua JUd!IOA SuU!e}Jad “SadUa}adWOD ap ja 
S8DIAJVS AP ‘Sjal4Ja}eLW ap aal4eA SN|d assao sues auuweb aun jueOdde A ua aUUaIPeUed 9}IA 
-1]9e,| ap sasayds saj $a}N0} 4a4}9UEd ap JUIOd Ne addojangp jsa,s ;sanbiew4OjU! Sad! Asas 
aP }9 S]9119ELU BP BINJIUINOJ e| VP 4na|Vas a] ‘aulad e sue GZ e A |! ‘sinqap sa}sapow sas aq 


uolonpozu| 


YY ed 


EZ pPUsWAaUJBANOD np ajgi a4 

OL 

€Z| sailubedwod sap sji19afgo saq 
Gl 

OZL Uuolsuedxa,| e sajoejsqo xnedioulig 
vl 

OZL uoledioiued ja ajaiidoig 

et 

LLL sasisdasjua sap 1n1e1S 

cl 

ZLL sastadasjua 

sap JuaWaddojanap ap apes 

LL 

ELL splWejje sap uo!jIsodwog 

OL 

ZLL epeueg ne anijonpoid ajiAij0e,4 
6 


ZOL Sasisdasjua sap snuaney 

8 

86 ajeidsawwod uolYy 

£ 

86 uolindisjsip ap suadoyy 

9 

86 salubedwoo 

sa| Jed aanbijesd uoljeoijuey 

G 

v6 adUaIINDUOD ej ap aunjeN 

v 

68 siinpoid xneaanou 

sap Juawaddojaieg 

€ 

98 sinajeuipso,p jUesOdsiIp sjual|D 
Cc 

6Z anbiyew4ojul inajoas a} 
juessaja}U!I Sa9UUOP Sap sasAjeuYy 


L 


8Z sajesguab suoisnjau0g 


4 


INIA 


6S senbisaydised 

$|9149}2W ap SuNass!usNO} Sa] 

S 

6G S4na}eu!ps0,p sinajonijsuod say 

v 

BG slalua}ewW ap sunassiusnoj seq 

€ 

8G saliawiwesboid ap sunassiusnoy saq 


c 
LG SJaluuode} saz 


L 


LG  saguuOp sap asAjeuy 


< 


MIA 


€G ualpeued 

ayoieW Np sanbijsisajoesed sauny 
g 

6v anbijewsojul,| ap 

ualpeued ayoiew aj UNS adUAapIOU] 
— asabuesja uoledioiqeg 

v 

Lp 9uinsey 


3 
Ov Sad!AJas ap sunassiuino} sauiny 


CG 
ZE 4najoas np sayouesg saq 


L 


ZE 4naydes np asAjeuy 


2) 


Le 9 guinseay 

8 

Of salsobajeo 

Jed ‘sjaliajzewW ap sunassiuino4 
é 

8Z sa}Uuedioiqed sasiidasjug 
9 

vZ anbizews4ojul 

ja!1Ua}0d Np sjuawa|y 

G 

6L anyiusno} ayouesg 

2] 18 aNbIZeWOjU! [a1}zUa}0d 34 
v 

QL SedIAJas ap apUeWAP e7F 

€ 

GL  3dadu09 Np uOlINj|OAg 

C 

ZL ajeysul anbiyewojul jaijua}og 
L 


OL asAjeue,p ajapow up 


q 


L 


€ sajeiguab suoijzeAsasqg 


e 

Z  aslewwos nduady 

G 

apnja,| ap sjnq ja aajiod ‘jalqg 
L 


L  uolnonpoljzuy 


V 


ale 


sasal}eW sap ajqe | 


ey 
a 


Pa hae oe 
ante 
7 pa tae 


Af foan ase bw Sn . 


phe 
CTY oe 


———- 

we \ Wend 
=== te 

=v ve 
RRs a) Ae, 09 
- ew ., 
eg eee 

NOP ene A408 0 4) eo 

(Ore 1060 iccmes mm - 
oe, en ae a 


ee woh Te 
OP. 
(=a t ae _ 
cmap pert /?: 
ff ' VPS eel Mii ee a Ay 
TAs BR (WNIS) ga i,| + 
Pel RR Bp GP |=  o- 
am o Cees 2? (.=fmay se 6 io 
oe othe 4 Ve a io Cy 7 ; i> =a 
> pitew 6 Gy Gi re ee 7 yor Gnas » sepa 


we] 
>. eas ee ee =e eS) 
_ 


> = Say 


ee Peel a 


“JIUBA & SaNHIzI;Od SuOo!}eJUaIIO sa| 
juawauUNoNe jUaNbipul,u sajjq “epeuedg np 
JUBWAUIBANOD Np ju suOo!jed1UNWIWOD sap 

d1a}SIUILU NP Sajjad JUaWaJIessadau sed jUOS 
aU SUOISN|DUOD Sag “epeued Ne anbijewsojul 
-9]9} e| 4NS apnja,p adnoiyg np ajydwoo 

a] INOd 8aN}9ajJa aja e apna ajuasaid e7 


‘O14 9 aed 
S@9UUOP Sp UOISSiWsues}9/9} eT OL 
‘O13 9D ajsed 
epeuey ne dAlid 41na}9es 
98] suep SsuOlpediuUNWWOdI]9} 
$9] }9 onbiZewOjUl,7 GL 


L ewnjon 


‘OD 'L'3 5 aj4ed 
anbizewso0julaja} 

e| 8p sonbibojouyse} sj9aedse saq pL 
‘OD L‘A'5 ajied 

SOWJION EL 
Jwiy “CO 4ed 

enbijewsO0julaja} neases us) ZL 
JEON ‘f¢ sed 

$9]/eD0] SuO!}e]j/e}SUI SA] LL 


g aUIN|oA 


‘pq swajshs Aaains yonueg sed 
Aiebje9 e a4a1josjad alajsnpul| 
suep onbijewiojul,| ap adejd e7 OL 
‘1°49 
8] 19 BDSWLWOD ap siqueYD ej 4ed 
e@uuaipeued asiidaj}uUa,| 
suep onbijewuojul,j ap aoejd ey 6 
auYyM ‘1 “4 4ed 
ugipeueod 
anbijewsojul 1neyoes np asAjeuy Bg 
J9]UNH -ues|oe || 
8P S9YydI9YIII AP BdIAIVS 9a] 1ed 


‘swo}sAsejeg ueipeuej npesjgnbuyW 7 


g 9WIN|OA 


"pl uonesodiog sayndwog puemAeyH Jed 


senbiba}e13s suoIwWdo SON 9 
ysuldiy “fv 39 Pysuldry “W “H Jed 
enbizews0julg|92 
ep a1912eW us epeueg 

ne juaIJjO,s Inb senbiziyjod xi0oyg gC 


p suUINjo/, 


dUIND jayoiAj-uear sed 
JUIWIUIBANOBD 9a] DaAe UBAO}ID 


Np u0!}9e04}94 Ej 38 B]GeD9j/91 97 


€ suUNjoA 


‘91°35 9] 4ed 
SOUUDIPCUCD SOJISIBAIUN SO] 


suep anbijew0julgj9} a}AI20e,] € 


uospieyoiy uewA7 sed 
129g 9p 9}2WO0D a] suep 
aulejOos UOI}SaH ap aduaiiedxXyZ Z 


Z sUINjO/, 


esjleied v7 


UIMOC UeNg 39 YIASIOY “Y 961095 sed 

senbizewsojul 

SO8DIAIVS 19 S}INPOId sap 
BINJIUINOJ ej] BP 1n|}OesS 9] OL 


| swNnjo, 


nied efaq 


JIA ap a4Giy/, 7 ajNyIyUI ‘epeued ne anbijewojuraya} e| 
4ns apnja,p adnosy np yoddes np indde | e sjiey sayduayoes ap xneAesy 


«SAGNLA» vo!991}09 


N 


210G pueuiay ja Aly ejawleg 


/uoneaygnd ef ap uojdazuod ja uolsiInay 


‘OUI saIdOsse + yagoy saljIpH 
“xnea/ge] sap ja sainbif sap 
‘BINHAANOD ej ap anbiydes6 uondaasuogj 


2Z6L oa 

Ol12}UC U19}S9/AA JO AZISUDAIUH ay 
UO!}e4}SIUIWIPY SSaUuISNg jo jOoOY 
}810}90p ne epi pue 

usIMOC uel 


O112JUQ U49}Se/\AQ JO AjISABAIUA 2Y 
UOdI}eA}SIUILUpY SSeUuISNg 4O ;OOYD 
zulo[pe inassajol 

yzAsi04 *y 96100 

: 4ed 9an}I0}J 

9@3Enbu: 


Sonbi}PeUOjUl S9DIAIVS 
33 S}INpoid sap 
SAN}JIUANOJ LP] Op 4N3V}IVS 97 


sapn}: 


epeueg nt 
enbi,euso0julsjd: 
Be] ans 

9pn}9,p sdnole 


€L6I “eMeNO 
epeueD BoNeUIOjUT 


a[qejegid Stave sues JuoWIOSULYO & jofns xg 
T/S-~ZOD ensoyeze9 op oN ST ES *XUd 
‘oIIVIQI OIJOA ZY No 


ayIAULID oni ‘00g 
UIANOONVA 


a3ej}IOg onudAR ‘EGE 
DadINNIM 


9su0X oni ‘[7Z 
OLNOWOL 


J9}8[§ onI ‘T/T 
VMY.LLO 


SULIDYIVD-31§ onI sono OPO 
IVFULNOW 


uojsullieg oni ‘/ 80] 
XvVdIIVH 


:UPeULD UONPWIOJUT,p Sole soy suep 39 
“eMe}O & BpeULd UONeUIOJUT ZaYO o}U9A U_ 
SJAIOS9I DUUOINOD FL] Op slog @ 


SOnbiIeUUOLUI SODIAIOS 
33 S}INpOid sap 
JAN}JIUANOL] LC] OP 4NB}IVS 97 


41/999 ey) Aq 
Aaaing suoiesiunwuwoy ezeqg 91 


41/D99 ey} Aq 

Ayiunwwog 

ssouisng ueipeues ou} ul 
SUOIJEDIUNUIWOD pue sidyNdwoy GL 


L suUNn|OA 


41/999 94} Aq 
suoljesiunwwog/iayndwoyg 


JO MaIADY Jed!Hojouysay yL 
41/999 ay} Aq 
SP4ABPUeLS EL 
Jwiy *Q Aq 
Apnis 40M aN 
suolyesiunwwog/sjajndwoyg ZL 
|JEUOAA “CAG 
Apnig Aqypioey je907 LL 


g dUIN|O/A 


‘pr swajshs Aaains yonueg Aq 

AseByjed ul suoljzesiunwwo0) 
/AeyNdWOD 40 asp Asjsnpy] jIO OL 

41/999 04} Aq 

ssouisng ueipeueg Aq Bulssa90i1g 
e}eQg DIU01}D9]q JO VST OUL 6 

SYM ‘1 “4 Aq 

sisAjeuy pue Asains 
Aijsnpu| J03ndwog ueipeuej y g 


neaing yoieassay JajuUNH-uesjoe|\| Aq 
Aaning ,swejysAsejyeg ueipeueg £ 


G eUINjO/A 


‘py uoijesodiog 
Jeindwoy puemAeH au} Aq 
suoijdo 
9169}e13S uo Jaded Bulyionn 9 
rysuidiy “WH pue rysuidiq “fy Aq 
SUOIJEDIUNWIWOD/Ja3NdWOD ul 
suoizdo Adljog uelpeueg G 
p sWNjO/A 
SIND Jaydip\-ueer Aq 
JUBWUIBAODH 0} YIeqQpse4 
uazizig 403 ABojouYyse| ALWD 
€ SuNjO/A 
41/999 a4} Aq 
SOIJISIBAIUF, UBIPeULD }e SOIPIAILOY 
suolzesiunwwog/siajndwog ¢ 
uospieyoiy uewA Aq 
wia}sAS 
uo!}eONpy }OJ!q AjUNOD [89d Z 


Z BUIN|O/A 
peysiqnd eq OL 
UaMO Uelg pue UJASIOY “Y 861085 Aq 


Apnis Ajajysnpu| 
Ajddng 1sazndwog ueipeued sy, L 


| suNnjon 


peysiiqnd Apeasly 


90104 ySse] SuO!}eEsIUNWIWIOD 


/2endwog ueipeuegyd oy} JO ywOdaY 9y} 7NC bu/youesg 0} ssadeg punoiby9eg 


N 


a/0g pueusay pue Aly E/auled S/OUPF 
‘oul ‘salaosse + pyagoy sajj/lD Aq 
paalaauon sa/qe} pue sainbl ‘uBisap 4aA0D 


ZLG6L Aaenage4 

O142}JUGC UB}SEe/AA JO AjISABAIUF OUL 
UO]eAISIUILUPY SSaUISNg jo jOOYIS 
yuapN}sS /e&10}90g 

uaMOC Uelg 

Ole}UGC UAB}SAAA JO AjzISABAIUL OUL 
udHeAJSIUIUIPY SSaUISNg JO JOOYIS 
4JOSSOjOidg }UeSISSY 

yzAsioy “y aHi0ayH 


:Aq peiedeig 


Apnis 
Aajsnpuy Ajddns 4 
49}3nNdwog ueipeuey oul punci6ee 


99104 SPL 
SUO]I}EIIUNWIWIOD /49}NdwWogd 
ueipeuey) 

oul 


EL6T ‘eMeNO 
eprues UoNneudojuy 


Qo1j0U NOY sBuvyo 0} yofqns sd 
1/S-ZZ OD :°ON ONZoTeID ST EF 299d 
IaTJasyoog INO YSnosy} IO 


300118 OTTIAULID 008 
UAANOONVA 


ONUdAY 33¥110d €6€ 
OadINNIM 


yOo1G OBUOX 177 
OLNOWOL 


JOON JOIVIS TLT 
VMVLLO 


ISOM 390T15 SUTIOYIVD "1S OF9 
TVAALNOW 


yoorg uoIuUIIIVg €89T 
XVaITVH 


:sdoysyoog epeueD UONeUIOJUY SUIMOT[OJ OY} 1 puB 
“eMeNO ‘epeuLD UOTeUTIOsUT WOIF [IeUL Aq 21Qe]IeaAy 
poasasel S}YSIIAdOD UMOID O 


Apnis 
Aajsnpuy] Ajddns 
49}nNdwoy ueipeuesy oul 


g Php ey, 


SON DHEULMOjUI S3DIAIOS 
- 38 sinpoid sap 
BANJIUANO}] Ej VP 41N9}V9S 97 


sapn) 


epeuegr 
enbijeunojuls|i 
ey ar 

epnj29,p ednos 


The ns ee ule 
Canadian = = 
-omputer/Communications 

‘ask F : 


Peel County 
Pilot Education System 


Computer/ Communications 
Activities at 
Canadian Universities 


© Crown Copyrights reserved 
Available by mail from Information Canada, Ottawa, 
and at the following Information Canada bookshops: 


HALIFAX 
1683 Barrington Street 


MONTREAL 
640 St. Catherine Street West 


OTTAWA 
171 Slater Street 


TORONTO 
221 Yonge Street 


WINNIPEG 
393 Portage Avenue 


VANCOUVER 
800 Granville Street 


or through your bookseller 
Price: $3.25 Catalogue No, 22-5/2-3 
Price subject to change without notice 


Information Canada 
Ottawa, 1973 


These Background Papers were prepared for 
the Canadian Computer/Communications 
Task Force. They do not necessarily 
represent the views of the Department of 
Communications or the Government of 
Canada, and no commitment for future 
action should be inferred. 


r, 
7 


ji aa he 
C#m» : 


" 


Government 
Publications 


Cover design, figures and tables conceived 
by Gilles Robert + associés, inc. 
Editors: Pamela Fry and Fernand Doré 


Background Papers to Branching Out, the Report of the Canadian Computer/ 


Communications Task Force 


Already Published 


Volume 1 


1 The Canadian Computer Supply 
Industry Study 
by George R. Forsyth and Brian Owen 


Volume 2 


2 Peel County Pilot Education 
System 
by Lyman Richardson 

3 Computer/Communications 
Activities at Canadian Universities 
by the CCC/TF 


To Be Published 


Volume 3 


4 CATV Technology for Citizen 
Feedback to Government 
by Jean-Michel Guité 


Volume 4 


5 Canadian Policy Options 
in Computer/Communications 
by A. J. Lipinski and H. M. Lipinski 
6 Working Paper on Strategic 
Options 
by the Hayward Computer 
Corporation Ltd. 


Volume 5 


7 Canadian Datasystems’ Survey 
by Maclean-Hunter Research Bureau 


8 A Canadian Computer Industry 
Survey and Analysis 
by F. T. White 

9 The Use of Electronic Data 
Processing by Canadian Business 
by the CCC/TF 

10 Oil Industry Use of Computer/ 
Communications in Calgary 
by Canuck Survey Systems Ltd. 


Volume 6 


11 Local Facility Study 
by J. Worrall 

12 Computer/Communications 
Network Study 
by O. Riml 

13 Standards 
by the CCC/TF 

14 Technological Review of 
Computer/Communications 
by the CCC/TF 


Volume 7 


15 Computers and Communications 
in the Canadian Business 
Community 
by the CCC/TF 

16 Data Communications Survey 
by the CCC/TF 


Background 
Paper 


agp 2 ‘yvirmodiset 
tia, matayve noiisouhs ro SS 


IIe CNTR 3 apni: m7, ay a: 
oe Mat ee Nes pu? seen Ea ric itsds 
‘trail nals 7 i Anh bey 


m= 


The 

Canadian 
Computer/Communications 
Task Force 


Background 
Papers 


Peel County 
Pilot Education System 


(A Processing System Covering 
Administrative Functions for the 
Peel County Board of Education) 


Prepared by: 


Lyman Richardson 
[-Scan Limited 
Toronto, Ontario 


January 1972 


yiruod leet a= ronal 


mateye noiaovbs tol" ai 
oe Spec.) wieleves priasscort i) 
mld 6) stefan eva sual A 
iraieniis ce Prod yin leet 
ut 
om] 
: 


Table of Contents 


Foreword 
Introduction 


; 


3 


1 
The Need For Education 


Systems 4 

2 

The Pilot-Project 6 
=. 


Approach 7 
4 


Initial Situation 7 

5 

Operational Functions and Data 
6 

Summary of System 
Operations 9 


j 
The Physical System 10 

8 

Software Development 12 
9 

Initial Demonstrations 13 
10 

System Constraints 14 

et 

System Operation 14 

tz 

Operational Experience 15 
13 

Future Possibilities 21 

14 

Economic Implications 23 
Ly 

Conclusions 25 


Appendix 29 


8 


Vii 


=f 


i) 


6 Per | wes ipa) 9.3% 


es emai 

e 

». aye ne! wt! 
o 

.* (aco 

| es 


ce9 Nh Spe Ove 
= \ 
eet) | a u oT) a 4 
: 


vineye’. hi Paver 


hu. orentered< 

* Fi ; s & ‘ a ant 
% 

t fawrerna ti Gywrer 
% 


atnatirlte-wrmacy: (hater 
’ 


\ he ier) arr (#8 ine 

i 

Wt wobscst) rmvieye 

a; 

( ooruedhd, anoibege 
>: 

to Gees one 

4 


 \e rie ere ey wr 
a 


SS xtiitarn’? 


if-: Mei 


2 tna 


a 
: es 


- ” ° 


Foreword 


Information systems are not new to education, particularly in such applications 
as student scheduling, accounting services, inventory and some computer- 
assisted instruction. Very little has been done, however, in the application of 
on-line systems in the area of administration, such as the maintenance of 
student and staff records, attendance keeping, enrolment and student testing 
where applicable. These are costly operations from a financial viewpoint, 
because of the amount of time the teachers and office staff have to spend on 
these purely mechanical procedures. Fortunately, it is in just such areas that 
on-line systems become cost effective because of the type of work and its 
repetitive nature. 


The Pilot-System in Peel County puts the computer part of the office activity 
on the same level as the telephones, typewriters, the public address system, 
etc. This is achieved through the use of terminals. Both communications and 
transaction-oriented terminals are used in the system in a way that the merits 
of each may be assessed, using the work to be done as a reference. 
Operation of the system has clearly indicated that both types of terminals are 
required, but for very different tasks. The objective of the system is to make 
evident the effect upon the environment of instant access to a data base of 
which the credibility has been improved through computer control. 


The system is presently in operation and assessments are being made of its 
effectiveness. Early indication is that rapid communications and automatic 
processing have a major effect upon the educational environment and can 
lead to much improved operations. For example, the scheduling of tasks for 
the computer is not required, nor are pending files. The computer system 
Operating staff may be reduced to only a few people. There is a convergence 
of teaching and testing of students and widespread acceptance by the 
students in the obtaining of their results at the completion of their test. 


Systems of this type are not yet within the frame of reference of the ordinary 
user and an accumulation of operational experience is required before the 
total implication can be more fully assessed. In addition, systems that operate 
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in step with the administrative and teaching functions are easier and appear 
to be less expensive than traditional methods. 


| would also like to take this opportunity to extend my particular thanks to the 
Canadian Computer/Communications Task Force, for their awareness of pilot- 
systems in this area of application, and the many contributions they made to 
the Peel County project. | must further express my appreciation of the 
generous contributions made by the following organizations: Bell Canada for 
providing the communications network and terminals; Consumers’ Computer 
Limited, for the use of their computer; T-Scan Limited for the transaction 
terminal and system development: and the Peel County Board of Education, 
for providing the environment within which the system could operate. 


Introduction 


Education is a major social field, with boundaries that are difficult to define. 
Governments, both provincial and federal, regard it with growing concern, 
particularly because of the increasing proportion of government funds required 
to sustain a level of education equal or superior to that in other parts of the 
world. The future possibilities for Canadians are considered by many to 
exceed most countries. 


The total subject-matter of education is very large; however, it may be 
conveniently divided into three components, as follows: 


* Students are the operational unit make his contribution to the world 
for the system of education. The at large. 
student is the focal point of the * Content is the subject-matter, the 
system. He comes to the disciplines and experiences that are 
educational environment for training accepted by the students, to enable 
and instruction, and then returns to them to make decisions and 
the social environment in order to effectively contribute to society. 


The need for well-designed, direct-access information networks in the 
educational system is apparent, from both an administrative and a cost 
viewpoint, and the purpose of the Pilot-System is to illustrate that this can be 
accomplished with modern technology and at favourable cost. 


The three components within the environment are shown in Diagram 1. The 
rectangular area surrounding the major components is the environment 


The Pilot-System described in this report deals mainly with the RESOURCE of 
education. Its area of application is in administrative functions. NO 
considerations have been given to CONTENT, other than the interaction that 
reduces the administrative distractions of the teaching staff to allow them 
more time for teaching. The objactive is to explore the use of modern 
methods of information processing, in order to improve operations and reduce 
cost. 


* Resource, which includes the 
teachers, classrooms, equipment, 
Supplies and administration that are 
necessary to present the CONTENT 
in a satisfactory manner. 


Diagram 1 
The Total Educational System 


Environment _ 


Students 


Resource’ 


1. The Need for Education Systems 


Industrial activities, when viewed as a system, are characterized by an input 
of raw materials, an operational process to which they are subjected, and an 
output called a finished product. This may be illustrated by Diagram we 


Feedback is the regulation of input, according to output capabilities. The set 
point is the reference input to the entire operation, such as the rules of 
operation and the objectives. 


The education system may be viewed in a similar manner. The raw material 
input is the children who become students during the period they are 
absorbing the content of education. The output is people who are capable of 
making decisions and contributing to society. The set point is the objectives 
and standards of education. 


There are very great differences, however, between the industrial process and 


Diagram 2 


Feedback 


Input Set Point _ Output 


the educational process. In industry, the process cycle is very short. In the 
educational process, the cycle may last sixteen or more years. The operational 
unit of education (the student) is an unique and dynamic identity that cannot 
be grossed as can the units of industry. Students are continually developing 
and changing. Constant attention is required to keep up with new needs and 
demands. 


These facts indicate that education carries an administrative and record- 
keeping burden which exceeds that of most other organizations. Since 
teachers are the instrument of education, some of this burden must also be 
carried by them. Such activities as absence reports, keeping of records, report 
card production, test marking, etc. are tasks which are generally classified as 
administrative distraction. 


The data base of education is largely student and staff records. These records 
are changing constantly. Traditional batch-processing allows data to 
accumulate so that it can be run through a computer in bulk form and 


Peel County Pilot Education System 


according to an operational schedule. The intermediate storage of information 
is the pending file, which requires special procedures. When information is 
required of the data base, in batch-processing systems, it cannot be 
considered current. This uncertainty is difficult to minimize and expensive in 
operation. 


By placing the teaching and administrative staff in constant contact with the 
data base, so that events can be input as they occur, the need for the 
pending file and intermediate procedures disappears. The cost of intermediate 
operations also vanishes. Direct access to the data base also proves the 
credibility of the administrative operation, which increases productivity. These 
features have an immediate’ effect on education and its cost. Computer- 
controlled information processing systems excel in the routine and simple 
operations encountered in this class of application. In addition, by having 
instant and direct access to a responsive data base, various types of analyses 
may be conducted as required and without delay (e.g., the aggregate effect 
of a change in teaching salaries or a survey of student absence). 


2. The Pilot-Project 


The Pilot-Project described in this report is the co-operative result of the 
organizations listed below: 


Canadian Computer/Communications * Consumers’ Computer Limited — 


Task Force of the Federal 
Department of Communications, 
which contributed funds. 

Bell Canada — for the contribution 
of circuits and equipment to move 
information between the computer 
and the operational centres. 


for the contribution of the central 
computing facility for the Pilot- 
System. This involved computer 
time for system development, as 
well as the processing and storage 
for the operational information. 


* T-Scan Limited — for the 


development and co-ordination of 
the project and the contribution of 
transaction terminals. 


- Peel County Board of Education — 


for the operational environment of 
the system. 


3. Approach 


With the financial contribution and facilities available to the project it was 
considered that a Pilot-System could be developed that would provide useful 
experience to educational administration. In addition, the Pilot-System provides 
a base to assess the efficiency of additional functions that could be 
incorporated, as well as their cost effectiveness. 


The project commenced in February of 1971 with the objective of starting an 
Operation during April which would run until the end of July, 1971. Whether 
the operation could be achieved within the time-frame desired was 
considered of marginal importance. Its accomplishment depended upon the 
success of parallel operations and the absence of unforseen difficulties. To 
expedite development, the software was sub-contracted to an organization 
which had previous experience with terminals and in the type of computer 
used. 


4. Initial Situation 


The fact that both staff and student records had already been implemented 
within the educational system was considered advantageous. These 
applications were: 
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* Staff Information System — carrying pertinent * Student Information System — carrying information on 
information on all personnel. This file is used for students within the county. This was discontinued 
payroll and is processed in Ottawa. prior to the Pilot-System, but was considered useful 


for the data structure and content, as well as for the 
students who were still active in the chosen secondary 


school. 


At meetings with the staff of the Board Office and the secondary school, the 
information to be used from within these records was agreed upon, as well 
as new information which would be incorporated into the Pilot-System. 
Examination of the existing records revealed that data was stored inefficiently 
and that it could be compressed by about 50 percent for the Pilot-System. 
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5. Operational Functions and Data 


The operating functions for the system are based upon the information stored 
and its manipulation. There are two classes of records, as follows: 


Type of File Size Fields No. of Files 
(approx.) 

Staff 650 Sul 6,000 

Student 452 109 12900 


The contents of each file were examined by item with the user and the most 
important data selected for use by transaction card. For each file this 
amounted to: 


Type of File Data Retrieval Fields 
Staff 39 
Student 25 


Each field is accessible through the transaction card and the results printed as 
requested, according to the sequence by which they appear on the cards. 


Grouped information was also considered and the cards printed accordingly. 
This function would allow certain groups of fields within the file to be printed 
as a report. However, time and resources did not permit this to be 
implemented. 


During the structuring of the system, the desirability of programs for scanning 
a sequence of records within the Staff and Student System was expressed by 
the user. These programs would enable such cumulative data to be retrieved 
as the number of people earning a specific salary, the effect of a general 
salary increase, the number of a given category of students, etc. The value of 
these types of programs was acknowledged, but it was not possible to 
develop them, due to limitations of both time and money. 


The data fields which were not implemented on the Staff and Student 
retrieval cards (the numeric fields) are accessible by means of the update 
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card. Since these fields were considered to be less frequently used, it was 
decided that they would be inconvenient for Pilot-System operation. 


Student absence recording accounts for about half of the student record 
storage layout. The administering of absence records within the school is a 
difficult and expensive task when it is carried out manually. Therefore, the 
recording of absence was incorporated in the simplest way as a means of 
illustrating how this could be done in a fully implemented system. 


Student testing is also mechanized in an elementary way. The purpose of this 
is to show how quickly a multiple-choice test can be marked and the 
administrative time that is saved for the teacher. It was recognized that this 
type of testing is not universally applicable. However, where it does apply, 
work simplification and reduced costs should result. 


Modification of records is achieved by means of the Update Card. This card 
enables any field of any record to be updated (modified) as a simple 
transaction. Updating is also possible by teletype. In order to make a 
comparison, updating may be done either by teletype or by transaction. 


Computation is carried out in only two of the functions described: 


* Attendance Card — where the attendance record is * Test Card — where the results are calculated. 
incremented. 


6. Summary of System Operations 


Input Data Field Retrieval Field Modification Computation 


Student Card 
Staff Card 
Attendance Card 
Test Card 
Update Card 
Teletype 


x x< x KK 
x< 


A description of applications and method of operation are covered in the 
Appendix. 
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7. The Physical System 


The equipment content of the system is as follows: 


Processor: 
- IBM 360/65 * Disk Files 2314 or equivalent * Data Circuit Controller 2701/1270 
* Core Store 1 million Bytes * Magnetic Tapes * Type 2 Adaptor 
+ Line Printer 
Communications: 
* Teletype 10 Char./Sec. * ASCII Code * Asynchronous 


* Switched Network 


Terminal Equipment: 


«2 =’ Model. oc PSR TELETYPE * 2 Data Terminals 
Terminals 1200 Bits per second 202C Modem RTS 65MS 
* Dial Up Operation Asynchronous ASCII Code 


The operational. programs are loaded in each school day and operate from 
approximately 0830 to 1500 hours. A block schematic diagram (Diagram 3) 
of the system is shown below. 


Operation of the computer system is OS MVT with a basic user partition of 
66K bytes. 


The transaction terminals are unique, insofar as the input message Is an 
information matrix which is compressed and super-imposed onto ASCII 
characters for transmission. Reply to a transaction is standard ASCII code. The 
message structure and operational method is covered in the Appendix. 


Diagram 3 
The Peel County System 


T.L. Kennedy Peel County Consumers’. 
Secondary Board Office Computer Ltd. 
School Victoria Park 
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8. Software Development 


At the beginning of the project it was recognized that software development 
would be the critical path and completion of the work in time for an April 
commencement of operation could only be achieved if no unforseen problems 
were encountered. 


Software development divided logically into the following areas of application. 


* Handler. The control program to * Applications: The programs to * Service Routines: The programs 
administer the polling of transaction implement the operational function required to establish the record 
terminals and the messages that of the system. layouts of the system and extract 
move back and forth from the : Interface: The programs required to information from magnetic tape as 
computer. A similar program was administer the exchange of presently used by the Peel County 
also required for teletype messages between the applications information system. 
operations. programs and the handler. 


The Handler and the Interface programs were written in assembler language 
to produce the most efficient operation in terms of process time and storage 
space. All application programs and service routines were written in COBOL. 
The software team consisted of three people, one on the handler, one on the 
interface programs and one on the application programs and service routines. 
(The Handler is described as part of the project for convenience. It iS 
necessary to the operation but is part of another project.) 


Problems were experienced at the beginning of the project with respect to 
teletype operation. The delivery of a teletype adaptor was uncertain in relation 
to the timing required and supporting software was considered unsatisfactory. 
The early decision was therefore not to concentrate on teletype operational 
software until such time as the situation was clarified. It was also considered 
that teletype could not be operational at system commencement because of 
hardware delays and inability to test. The decision was made to operate with 
dedicated circuits because they were offered by Bell Canada and this type of 
arrangement would be superior for the user in Pilot-System operation. 


The Handler and the application were progressing favourably until the period 


of operational testing was entered. A major problem was then encountered 

with the operating system software, because it was found that the programs 
as written could not run on the system. Each time they were tried a system 
halt would be encountered, causing a cessation of operations for ALL users 
of the system. 


At first it was thought that the programs had not been correctly written. The 
Operating system was not suspect, because it had been running normally on 
all other operations. Considerable loss of time was encountered through the 
necessity of fault analysis and the applications programs could not be tested 
with terminals. Special service routines were written to enable some testing 
of the applications programs. 


The problem was finally isolated as an operating system fault. Although the 
programs were written in accordance with the computer software 
specifications, the actual system operated in a different manner. The problem 
was that the software masked an entire word, and the documentation stated 
half-words. 


This resulted in wrong information being stored in a full register which then 
caused a system halt. Once the problem was isolated, it was corrected in one 
day. Loss in time to the project was in the order of two man-months. 


9. Initial Demonstrations 


On July 8, 1971, a demonstration was carried out before a gathering of 
twenty people from education, industry and government. Each function of the 
system was explained in detail. Its potential in education was covered, as well 
as the applicability to other boards of education. 


During the summer months it was not possible to put the system to useful 
purpose and the decision was made to defer operation until the 
commencement of the next school year. It was acknowledged that the 
commencement of a school year is a more difficult time to operate pilot- 
systems, because of the heavy demands on staff. 
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10. System Constraints 


Operation of the system brought out two major constraints that necessitated 
changes in method: 


- Core Store: The application programs were written in - Teletype: Dedicated teletype circuits could not operate 
COBOL, for ease of development and early operations. along with dial up operations. Although no teletype 
The resulting system occupied almost 140K bytes of was in the system prior to the educational operation, 
core store and this was more than could be tolerated it was necessary to convert to dial up operations, in 
because of the unfavourable interaction with revenue order to support other revenue applications. 
operations. 


Both adjustments were accommodated. An overlay system was introduced to 
reduce core occupancy to one partition for transaction operation. This was 
completed by September 7. The conversion of teletype was completed by 
September 15. This programming was not contemplated initially. 


11. System Operation 


Prior to school opening on September 7, it was recognized that the data 
base from the previous student information system consisted of obsolete data. 
The Pilot-System was not initially designed for the creation of large amounts 
of new data. In order to simplify operations for the school and expedite 
system operations, the following steps were taken: 


- Student Information Sheets: These were designed for - Load Programs: These were written to transfer the 
each student in the school to complete, and were input data to magnetic tape as the records existed in 
distributed through the home-room teachers. Upon the previous system. This extra programming was 
return of the sheets, the data was punched into cards. completed in time to use the bulk load data as it was 
It required four cards to cover each student. The returned from the school. 


Student Information Sheet is shown in the Appendix. 
The Student Information Sheets were not completed by the students in a 


satisfactory manner and a large number were returned so they could be 
properly finished. This increased the time required for file creation. 


14 


Peel County Pilot Education System 


After the second round of information seeking, the files were loaded into disk 
storage for operation. Listings were made from the data base as follows: 


* Student listing — alphabetic * Student listing — by student * Home Class listing 
number * Staff listing — alphabetic 
> Staff listing — by staff number 


With the files loaded on the basis of the information that was obtained from 
the students, many of the details were still outstanding. A new listing 
program was written for the purpose of producing a one-page report, for 
each student, of the file content with the stored and the missing information 
shown. These sheets were produced in duplicate. The school distributed one 
sheet to each student and retained one for reference. 


As has already been mentioned, the operation of the Pilot-System presented 
additional work for the administrative staff during a busy part of the school 
year. The office staff encountered difficulty in carrying out their everyday 
activities while they were also attempting to load the files of the Pilot-System. 
An additional operator was therefore supplied to assist in file creation and to 
carry out the many additions and deletions necessary to update the data base. 
This was accomplished over a two-week period, after which new listings 
were produced for the convenience of the operating staff. This time-span was 
also used to give further explanations of operational procedures during periods 
of system malfunction. 


12. Operational Experience 

Operation of the system is categorized as follows: 

* Technical * Information * Usage 
Each topic is covered separately, and it should be realized that interaction 

exists between them. For example, technical or software constraints relate to 


the operational functions and how they are carried out. 


(a) Technical: The terminals have been installed since April, 1970 and few 
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service calls have been made. Some of these were for malfunction of the 
terminal and the others for disconnected cabling. 


On one occasion it was found that noise was present in the data circuits. 
After considerable checking, the problem automatically cleared itself without 
the necessity of making any readjustments. 


The processing centre has been responsible for a number of system outages. 
These were caused by: 


- Changes to system equipment : Alteration to air conditioning and * System halts due to hardware 
water systems breakdown or software problems 


The most frequently occurring reason for the interruption of operation is 
system device failure and software problems. Although the occurrence and 
distribution of interruption has not been tabulated, it is known that the most 
frequent interruption is also the shortest, lasting for a few minutes. Each time 
the system is interrupted, it is automatically re-started by the controllers of 
the system and the integrity of the stored data is not affected. 


(b) Information: The information content of the system is in continuous use 
and constantly updated. The computer operated files are more accessible and 
up-to-date than the manually maintained records. It will be recognized that 
the manual recording is continued because of the non-permanent nature of a 
pilot-system. However, in a production system, the majority of manual files 
and the operations upon them would be eliminated. 


(c) Staff Records: The staff file is used for general storage and retrieval 
purposes. It is also used for the registering of payroll changes. The UPDATE 
card produces the old and the new salary which becomes the input to the 
county payroll system. (In a developed system, one file would serve the total 
purpose.) The method of processing payroll changes represents a considerable 
saving in clerical work. 


The STAFF RETRIEVAL and the UPDATE cards are used mainly in the Board 
of Education office. The terminal offers a fast and accurate method of 
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operation. The teletype machine is used for entry of major changes to the 
data base, such as names and addresses. 


(d) Student Records: These are maintained by one operator. As with staff 
records, major changes are carried out by teletype and the more frequently 
occurring items of information are handled by transaction cards. The student 
listings produced from the data base are in constant use by the administrative 
and teaching staff as a reference for the mechanized files. Although manual 
records are maintained, it is accepted that the mechanized file is the most 
accurate and up-to-date source for information. 


(e) Student Absence Reporting: This was not begun until early in January. The 
initial exercise is to input student irregularities. The attendance system is 
Organized in accordance with previous practice and many differing opinions are 
held regarding the operation. It is possible to record student absence by 
subject rather than by class period. The amount of teaching and clerical effort 
that is associated with attendance/absence reporting is large, and it is evident 
that an instant-access system would have operational benefits. 


(f) Student Testing: This has been conducted by some teachers and also at 
another high school. The operational concept is good, the cards contain a 
sufficiently large number of questions to provide extensive coverage of the 
subject-matter. This, however, creates some problems with students who 
have had no previous machine experience. Those students who had some 
prior knowledge of mark sensing turned in better results. The technique and 
fast turn-around were completely acceptable. The test card will require more 
software checking for full operational use. Observations of the test card in use 
indicate that good potential exists. Some teachers expressed the opinion that 
the summary of results affords them rapid and timely appraisal of their 
Students’ knowledge. It is also felt that there could be a possible convergence 
between the teaching and testing methods. Because the results are immediate 
and include the correct answers to the questions, instant reinforcement is 
provided. Also, the teacher does not have to wait before reviewing those 
areas, or subject-matter that was not well understood. 


(g) /nformation-Operation of the System: This reveals that the storage layout 
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and content (which was taken from a previous system) is inefficient and could 
be re-organized with considerable saving in space. The information carried is 
also inefficient and reconsideration could be given to its value and frequency 
of usage. The introduction of an instant-access system in an environment 
where there was no previous familiarity tends to considerably affect its 
environment. 


There is also likely to be information that should be included in a new 
system of which the user may not be presently aware. 


(h) Usage of the System: This has been both productive and informative. It 
has shown conclusively that it is easy to use and that it does not require 
special skills or training. The communications and transaction terminals were 
arranged to carry out similar operations, wherever possible, in order that a 
comparative evaluation could be made. The operational observations are both 
interesting and useful. 


The transaction terminal is used by both the office and teaching staff, as well 
as the teaching staff of another secondary school. Cards are made up as the 
information arises and input to the system at the staff's discretion. Malfunction 
of the system has had a minimal effect upon transaction operations, because 
of the buffering effect of the cards. An operator may be using the system 
while involved in general office activities. 


The teletype terminal is used for name and address changes in the system, or 
other involved but less frequently occurring data. The teletype machine is a 
familiar device. Its operation is easily mastered by most people who have any 
typing experience. Being well within the frame of reference of the user, its 
acceptance is predictable and it is often used as a reference for comparison 
rather than for the work to be done. Operation of the system has shown that 
a person using a teletype machine can readily input data. This could be 
further improved if the teletype operation was developed strictly for data input 
rather than for both input and comparison with transactions operations. 


The teletype operation is good for the larger inputs, such as student names 
and addresses. These fields of information change less frequently than smaller 


ones, such as telephone numbers, attendance, salary levels, etc. In addition 
to these operations, there is the student testing function. None of these types 
of operations are cost effective for communications-oriented terminals. 
Although the CRT display-type terminal was not used, its characteristics are 
similar to the teleprinter with the exception of its speed and the lack of hard 
copy output. 


The communications-oriented terminal demands the full attention of the 
operator. This is recognized by the other members of the administrative staff, 
who will not interrupt her when she is using the teletype machine. As one 
operator put it, she likes teletype, because when she is using it no one 
bothers her. It is the only place in the office where she can ‘‘hide’’. However 
the operators do not have any awareness of the high cost of an exclusive 
teletype operation. 


Since transaction procedures are a new routine, the operator requires a good 
deal of time before her knowledge of the method is sufficient to enable her 
to make useful comparisons, using the work to be done as a reference. 
Nevertheless, it is entirely evident that the operators are comfortable with the 
routine and readily accept it among the continuous multitude of tasks with 
which they are confronted. There is never any problem regarding another 
person using the terminal, because of the short time required to complete a 
given transaction. 


One other advantage of the transaction approach is that data may be 
accumulated on cards for use in a later operation, which is not possible on 
the communications-oriented terminal without additional complexity and cost. 
This feature has proven itself during periods of system malfunction, which 
may occur more often in a pilot-system than in a completed system. 


The administrative activity is continuous throughout the school day, and 
appears mainly as transactions. It is entirely possible for one transaction 
terminal to keep up with activity in a school of 1200 or more students. 


This could not be achieved with a communications-oriented terminal. Several 
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would be required. For example, attendance reporting and student testing 
could not be carried out effectively in any other way. 


The positioning of the terminal is important, since it rapidly becomes the 
centre of activity, and this point should be kept in mind when deciding the 
best place to locate it. For example, it is not practicable to put a terminal at 
the back of the administrative office, because this tends to decrease Its 
activity and makes it more difficult to establish it as a focal point. 


Operation of an administrative office in the transaction mode does have an 
effect upon personnel. One clerical worker could readily embrace such 
operations as the updating of attendance records and general office tasks. 


There is a need for both transaction and communications-type operations, 
particularly at student enrolment time. The requirement for full-time use of a 
communications-oriented terminal is marginal. Communication operations may 
be treated in another time domain (batch) in a fully developed system without 
loss of office efficiency. For example, student registration details could be 
input at the board office or at a few selected locations throughout the county 
(assuming a system operates throughout the county). 


The volume of transactions experienced in the Pilot-System varied 
considerably. It ranged from as low as ten cards per day to as many as two 
thousand. Student testing presented a peak in transactions. In one case, one 
hundred and sixty students were marked by the computer in twelve minutes 
and fifty-eight seconds, and in another, two hundred and sixty students were 
marked in twenty-six minutes. 


The registration of student absence also presented a continuing transaction 
volume. The circuit is capable of six to eight hundred typical messages per 
hour and there were no occasions where the system was unable to accept 
transactions at the rate they were being produced. Teletype is used as 
required, on the average of about ten times a day. The operational 
characteristics of teletype are similar to transactions; therefore, the incidence 
of use appears higher than it would be if the software was not developed for 
comparative purposes. 
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13. Future Possibilities 


There are many possibilities for instant-access data systems in education. The 
two major needs are improvements in administrative systems and a reduction 
in their costs. It is emphasized that improvements in administrative systems 
interact with the teaching function and must reduce the administrative 
distraction. 


The areas of application for a developed system in the concept of the Pilot- 
System are as follows: 


(a) Staff Records: The staff record file should also be used for payroll and 
other accounting functions, thereby eliminating the necessity for two separate 
operations. A general-purpose file scanning program should be written, to 
allow management to obtain statistical information from the file and to have 
the processor simulate conditions according to a given set of parameters. 


(b) Student Records: These should be completely implemented so as to be 
interactive with students’ activities. This means that students’ marks, interest 
profiles and instructors’ comments should be mechanized, in addition to the 
personal and attendance information that is already recorded. The file-scanning 


program required for the staff file should also be applicable to the student file. 


(c) Attendance Records: Student attendance records should be completely 
mechanized and integrated with the remainder of student records. It is 
practical to have the processor control attendance, once the absence input 
has been entered. The processor may automatically issue notices to the 
administrative staff with the necessary supporting information. This greatly 
reduces administrative activity, while at the same time improving accuracy, 
because of computer control and simplified operations. 


(d) Student Testing: This may be developed in a number of different ways. 
The simple approach and instant processing bring the teaching and testing 
functions closer together. Arrangements should be made for a teacher to use 
a terminal within a classroom as required. A more comprehensive analysis of 
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class results should be provided to assist the teacher in correlating results 
with teaching emphasis. 


(e) Student Reports: These may be produced automatically by the system. (It 
is possible to input student marks on all subjects, in a manner similar to 
attendance reporting.) 


(f) Inventory: School supplies and equipment may be recorded in the system, 
so that control over their use is achieved. This also applies to library activities. 


(g) General: There are a number of activities that are important in Operation 
and cost, that may be mechanized by the system because of the other 
functions carried. Many of those are not normally associated with computer 
systems and are handled as an overload by the administrative and teaching 
Staffs: 


* Mailing Lists: The system may - Surveys: These may be 
automatically produce form letters implemented as transactions and 
AND addressed envelopes from the the results tabulated by the 
student and staff files as required. computer. These may cover such 
(Because the files are on-line, there items as student preference in 


is nO question of accuracy.) 


The objective in future applications is to create a merger between activity and 
events in education and the information that pertains to them. This requires 
data entry and output devices throughout the educational system. When 
information processing is integrated in this way, redundant information, 
pending files and uncertainty disappear. People operating the terminals 
become less conscious of the presence of the computer and may, in time, 
consider the system as an operational and economic necessity. 
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subjects, careers, family statistics, 
summer job details, etc. 

* Transfers: This is the automatic 
production of student/staff 
information, as people move in and 
out of the system. 


14. Economic Implications 


Conventional budgeting methods classify expense in a manner that follows 
closely along the lines of accounting. Information systems tend to cut across 
these traditional lines of demarcation, which sometimes make their 
effectiveness not immediately visible. By way of example, the administrative 
distraction of the teaching staff would be reduced, but this would not be 
reflected in the administrative budget. 


The administrative system presently in use consists of teachers and 
administrative staff, manually-operated filing systems and some computer- 
operated functions, such as payroll. An instant-access system of the type 
described in this report interacts in these same areas; however, the emphasis 
changes considerably. Once data is input to the system, it is maintained by 
the system rather than by operating staff. This releases the support staff from 
their work load. 


(a) Savings: The pilot-system shows that the operating administrative staff 
could be reduced by a minimum of one person in the secondary school and 
one in the board office. This is based upon the functions presently embraced. 
In a finished system, which would include the routine functions covered in 
Section 13, additional savings in operating staff could be achieved, and these 
people could be assigned to other duties. This would not include any 
improvements on the teaching side. 


In viewing the system from a different perspective, it would appear 
reasonable, considering the techniques and facilities involved, to assume an 
all-inclusive cost of one dollar per month per record maintained, using manual 
methods. (The cost of a separate listing in a telephone book is thirty to sixty 
cents per month.) This cost covers both personnel and facilities, with 
personnel as the major portion. Assuming this system would achieve a 
nominal reduction of half the cost, the saving then becomes five hundred 
dollards per thousand records. 


None of the savings mentioned cover teaching staff, and it is reasonable to 
assume that benefits would also occur in this area. On the basis of 
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mechanized attendance records, the teacher involvement with administrative 
duties was reduced by about one hour per teacher, per week, thus increasing 
the time they could spend on teaching. 


The testing function also increases the time available to the teaching staff. 
With the student testing facilities of the system, a teacher could easily 
operate one test per class subject each week. The minimum time required to 
mark a test of this type would be about one minute per student on the 
average. This would reduce the administrative distraction of each teacher by at 
least one hour per week. 


(b) Costs: The cost of systems to mechanize the functions described can vary 
according to the operating criteria chosen. It should be kept in mind that 
education systems are highly transaction-oriented, and the type of system 
required in the administrative application must be in support of this 
philosophy. Although systems have been attempted in this area previously, 
they were off-line and no consideration was given to instant-access, its costs 
and its benefits. 


Representative costs for a system of modern technology and software 
complement are used for the development of a system cost. The central 
processing complement required to operate the functions described can be 
handled efficiently on a medium-sized system consisting of the following: 


- Processor 16,000 words - Magnetic Tape (2) * Line Printer 
* Real-time Clock * Disk File — 30 million characters * Serial line interface — 8 lines 


This complement of system hardware and its maintenance is in the order of 
six thousand dollars per month. It has the capability of handling as many as 
forty thousand records of the type described in this report. The software 
system is also convenient for the type of applications required. 


The terminal equipment requirement may be established conservatively at one 
terminal per thousand students, on the average. Communication costs are 
difficult to assess without a system configuration. The cost of circuits of the 
type required is approximately four dollars per mile per month. 
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A system to cover the function described and to operate in a complex of 
about twenty secondary schools would cost in the range of fifteen to twenty 
thousand dollars per month. These estimates are based on a variety of likely 
approaches in system operation and equipment. As operating experience is 
accumulated and refinements implemented, the ratio of costs to savings would 
improve beyond the initial advantages. 


15. Conclusions 


(a) Dealing with administrative information is a major involvement in primary 
and secondary school education. The cost of administration is classified for 
budgetary purposes, as is the cost of computer service and instruction. These 
formal boundaries make it difficult to assess the cost of information as a 
commodity; therefore, the true cost of dealing with administrative information 
is relatively unknown. 


(b) The major source of information for the proposed transaction-oriented 
system occurs within the area of instruction and therefore cannot appear as a 
clearly defined cost item. The involvement of the instruction staff as well as 
the administrative staff in dealing with this type of information should be dealt 
with as a cost item entitled ‘‘administrative distraction’. 


(c) The development and operation of the Pilot-System involved much 
collaboration and observation of events within the instruction area. The 
instruction staff is burdened with the preparation, recording and operational 
use of data. This embraces student records, attendance reports, test marking 
and recording of results, monitoring of previously recorded data for possible 
action, personal interviews regarding previously recorded data, etc. It is 
conservatively estimated that 4 percent of instruction cost is associated with 
administrative distraction. 


(d) The major cost of information services is contained within the cost of 
instruction. Computer operations are not the major cost. The appearance of 
computer controlled information processing systems will not eliminate 
administrative distraction but they will reduce it to an acceptable level. The 
following table is an example of cost distribution for an assumed medium-size 
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school-board. It will be noted that a 50-percent saving (of at least 
$800,000) should be realized through the improved response and operational 
disciplines of the computer operated information system. (See Table VP 


(e) Savings in the instruction area may be translated into teachers’ salaries at 
the secondary school level (which average in the area of $11,000): 
therefore, the presence of the system is equivalent in teaching power to: 


$800,000 / $11,000 = 73 teachers (approximately) 


(f) Discussions of system possibilities with staff members reveals 
dissatisfaction with existing methods. This is focused mainly on the increasing 
administrative burden and the failure of batch-processing methods to provide 
the service expected. The simplicity, response and the accuracy of instant- 
access systems, on the other hand, eliminate the intermediate procedures, 
delays and ambiguities that must be tolerated with the conventional approach. 
The opinion of staff members, in both administration and instruction, is that 
systems providing a similar response and operational coverage will be required 
in the near future to satisfy the growing needs of education. 


(g) A number of students have also been exposed to the system through the 
facility of on-line testing, demonstration and explanation of system operation. 
Enthusiastic acceptance by the students was expressed, particularly with the 
immediate results of their tests, the system accuracy and the operational 
coverage. The presence of the system also does much to make students more 
aware of the power and necessity for modern information technology in 
today’s society. Although university students of a few years ago were 
rebellious regarding the presence of computer systems, it is becoming 
increasingly likely that, over the next few years, the secondary school students 
may become rebellious because of the absence of responsive systems. The 
basic complaint will be that information is not brought into better alignment 
with activities as they occur. 


(h) The province is ultimately destined to operate with a number of multiple- 
access, multi-processor networks for education. This will afford the 
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Table 1 


Annual Cost — Medium-Size School-Board 


Instruction 


Total Budget $61,500,000 
40,000,000 

Computer Services & Terminals 250,000 

(as proposed) 

All Other Costs 2a OO, DOO 

Cost of Administrative Distraction 1,600,000 

in Instruction Only @ 4% and Without 

Proposed Responsive System 

Cost of Administrative Distraction 800,000 

with 50% Reduction in Instruction 

Only and with Proposed System 

Saving (instruction only) 800,000 

Total Information-Handling Costs 1-050) 000 
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Department of Education more timely and accurate information for the 
evaluation of the financial requirements of education. 


(i) The Department of Education establishes the basic requirements of 


information and its use. This, in turn, reflects upon the software architecture 
of the networks and their fundamental operations. 


28 


Appendix 


Description of System Operations 


Introduction 


Producing a system which would satisfy all the needs of education is 
obviously beyond the capacity of any single project. However, a pilot-system, 
such as the one we have been describing, is of considerable value. It is 
obviously worthwhile to develop operational systems which, even though 
incomplete, are structured in such a way that they provide realistic experience 
in further system development, and which also aid users in conceptualizing 
the final goals they hope to achieve. 


In order to present a more concise picture of the actual technical problems 
involved, the following pages include various practical examples of the 
methods used in the Peel County Pilot-System. 


Figure 1 Student Information Sheet 


This sheet was completed by each student at the commencement of the 
school year. The information was keypunched and loaded into the computer 
off-line. In the majority of cases the form was not fully completed in the first 
instance and additions were made on-the-fly, as operational transactions, after 
system operation had commenced. 


Figures 2 and 3 Storage Layout 


The storage layout of the system is shown for both student and staff records. 
The layout is an aggregate of individually numbered information fields, each of 
which may be accessed as an operational transaction. 


Each field is labeled in COBOL-like nomenclature for use with 
communications terminals (teletype) and also in a simple mnemonic manner 
for use in the transaction method of operation (Transaction Cards). The 
storage efficiency would be increased considerably for a fully implemented 
system. Not all of the fields were implemented for transaction mode of 
operations. 
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Figures 4 and 5 Transaction Terminals 


The transaction terminal is a device that accepts input messages that are 
prepared by an operator external to the system. The card is dropped into the 
terminal by the operator and the message is automatically sent to the 
computer. The reply from the computer is printed directly on the input card 
which is then returned to the operator. The entire process is completed in 
four to six seconds. 


The terminal is illustrated in the following photographs. It may be mounted 
within a desk surface which facilitates card marking by the operators. 
Operational cards are marked by the staff. The students also mark their own 
cards when involved with student testing. 


Transaction Card Examples Figures 6 to 10 


The following transaction cards were implemented for use in the Pilot-System 
with a brief description of their function. Information input is scored by means 
of horizontal pencil marks within the appropriate information fields. Erasures 
may be made and the cards re-marked whenever necessary. 


The printer operates automatically and in accordance with the applications 
program used. The last print line scanned may be used to control operations. 
Marks in this area may be pre-printed on the card and also printed by the 
applications programs. In the Pilot-System the pre-printed (binary) marks are 
used to define the input matrix format and hence the applications programs to 
be used. In some cases the program adds binary marks to indicate that if the 
card is used for an additional operation, the appropriate action may be taken. 


Figure 6 Student Test Card 


This card is used by the students to answer multiple-choice questions. The 
questions are marked in accordance with a question sheet prepared by the 
teacher. The same card is used by the teacher for entering a reference matrix 
to the computer for marking the students’ cards. Similarly the same card 
format is used by the teacher to produce a summary of results. 


Peel County Pilot Education System 


ea 


Peel County Pilot Education System 


For student reinforcement, the correct answers to questions marked wrong 
are printed by the computer in the vertical result area which is three 
characters wide. The additional marks printed in the last print line are to 
prevent the card from being processed, and re-entered. 


Figure 7 Staff Retrieval Card 


This card enables information to be withdrawn from the system according to 
the information fields marked. Only the information requested will be printed. 
lf the information requested exceeds the print area, a light flashes on the 
terminal to indicate that the card should be re-entered on its reverse side, so 
that printing may continue on the back of the card. The numbered fields 
printed on the card were not implemented for the Pilot-System. 


Figure 8 Student Retrieval Card 


Similar in operation and format to the staff card but operates on the student 
file. 


Figure 9 Attendance Card 


Used by the teacher to report absence of up to five students at a time. The 
absence is automatically recorded in the students’ record. 


Figure 10 Update Card 


This card is used by the staff to update any field within a record. Either the 
staff or student file may be entered. Alpha or numeric information may be 
marked within the central part of the mark area. To provide maximum integrity 
the card is used twice with the existing as well as the new field contents 
being printed on the first insertion of the card. After verification by the 
operator, the instruction ENTER may be marked, which will complete the 
update process and cause the word ‘‘updated”’ to be reprinted at the bottom 
of the card. This card covered the majority of operations of the system where 
changes to records were required. 
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Figure 1 


Student Information Sheet 
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Figure 2 

Peel County 

Student Record 

(452 CHARACTERS — TOTAL) 


FIELD TELETYPE LABEL 


XO8STDNT-NMBR 
X3OSTDNT-NM 
X01GVN-NM-USD 

X01SX 

XO 1RLGN 

N6OBRTH-DT 
N9OSCL-INSRNC-NMBR 
XO1ACTVTY-INDCTR 
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10 N50RTRMNT-RSN/CRTFCTCD 
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TRANSACTION CARD 


LABEL 


STUNO 
STUNAME 
GIVNAME 
SEX 
RELIG 
BIRTHDA 
SIN NO 
ACTIVITY 
REGDATE 
RET & CER 
RETDATE 
FEE-PAY 
GURELIG 
GU TAX 
YEAR 
LBNAME 
LSNAME 
HOME CL 
TRANSCH 
TRANDAT 
TRANCLA 
TRANSPO 
DIST 
BUS NO 


HOMEPHO 


X15ML-GRDN-SRNM 
XO2ML-GRDN-INTLS 
XO3ML-GRDN-TTL 
XO2ML-GRDN-RLTNSHP 
N7OML-GRDN-BSNSS-PHN 
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XO2FML-GRDN-INTLS 
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X01PHYSCL-DSBLTY 
XO1HLTH-PRBLM 
X01CNTNNG-MDCTN 
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Figure 3 


Peel County 
Staff Records 
(650 CHARACTERS TOTAL) 
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TELETYPE LABEL 
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Figure 4 
Transaction Terminal 
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Figure 5 
Transaction Terminal Operator 
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Figure 6 
Student Test Card 
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Figure 7 
Staff Retrieval Card 
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Figure 8 
Student Retrieval Card 
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Figure 9 
Attendance Card 
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Introduction 


The Association of Universities and Colleges of Canada lists sixty-three post- 
secondary institutions in its 1971 handbook with a total full-time student 
enrollment of about 290,000. According to the Secretary of State’s office, 
total Operating expenditure at post-secondary institutions in 1971 was 
approximately $1.5 billion. The federal government effectively contributes 
about 50 percent of these operating expenditures, or $750 million. Of this 
total, computer staff and equipment in Canadian universities in 1971 
accounted for about $55 million. 


Twenty-eight universities were included in this survey (Appendix A) 
representing about 85 percent of the total Canadian post-secondary 
enrollment and $35-40 million of the computer expenditure. Visits or contacts 
were made with at least one university in each province. The findings in this 
report are based on over 100 personal interviews conducted during April and 
May, 1971, with computer centre staff and faculty members involved in 
developing specialized systems. 


The survey attempts to highlight some of the developments taking place in 
Canadian universities in computer/communications, and some of the needs, 
problems and issues which have arisen in the pursuit of these developments. 
Attention is focussed on the significant trends which are emerging, including 
activities directed towards the sharing of resources, and on special systems, 
particularly those considered to be socially significant. In addition, 
Supplementary reports are appended in order to discuss in greater depth two 
areas of importance. Appendix C is concerned with computing services offered 
by some universities on a commercial basis, while Appendix D covers the 
proposals for a Canadian University Computer Network (CANUNET). 


This report is being published almost eighteen months after the basic 
information was collected. During that time there have been changes in 
computer installations at some universities, progress has been made in 
applications discussed in the report, and there have been new developments 
in a number of areas. However, many of the basic problems remain. The 
report therefore, while not now completely up-to-date in its description of 
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on-going activities. does represent a summary of the problems facing 
universities, their requirements, and approaches that have been taken. 


Part A 
Computer Centre Systems 


For the purposes of this report, computer centre systems are defined as those 
providing general computing facilities for students, graduate researchers and 
academic/administrative staff at universities. This section outlines significant 
trends in the development of computer centre systems; those university needs 
which are not being met by existing systems: and the role a computer/ 
communications network might play in satisfying such needs. 


1. Significant Trends 
(a) Continuing Growth in Usage. Especially in Non-Scientific Areas 


It appears to be very difficult to provide enough computing time to satisfy all 
users. Unless the universities start to restrict usage, it seems evident that they 
will continue to need larger computer facilities. 


Physics and chemistry have traditionally been the biggest users of computers. 
They still occupy the lead positions, but their percentage usage has declined 
quite markedly at some universities, in favour of the social sciences. Appendix 
B illustrates the changing pattern of usage at one university. As social 
scientists are more likely to produce data banks, their increased interest in 
computers may portend substantially increased usage of computer/ 
communications technology. 


(b) Separation of Administrative and Academic Computing 


There are currently several methods employed to satisfy these combined 
needs. Some universities have the two functions amalgamated both 
Organizationally and on the computer; others have them completely separate; 
and still others have them organizationally separate while using the same 
facility. There appears to be a trend to complete separation, as the operational 
requirements for the two user groups are quite different in terms of both 
computer hardware and service. Larger universities tend to have separate 
facilities. This trend toward treating university administrative systems as 
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specialized systems may create an environment for co-operation in the 
development of generalized university administrative computer facilities. The 
SIGU project in Quebec, a joint program of the Department of Education and 
all Quebec universities to produce a generalized Management Information 
System (MIS), is a good example, although the tangible results have not yet 
emerged. The continued separation of administrative systems from academic 
systems may also allow academic users increasing flexibility in experimenting 
with networks. However, at least one university vice-principal feels strongly 
that this trend will not materialize. Instead he believes that the tight budget 
squeeze, plus the general trend toward on-line computing, will tend to force 
a consolidation of administrative and academic computing centres. 


(c) Cost Stabilization 


University computer centre budgets appear to be levelling off. Some 1975 
budgets are estimated to be substantially the same as present ones. Other 
1975 budgets are estimated as being double the current levels. However, the 
overall impression is that the rate of expansion will be slower over the next 
few years. There are a number of reasons for this: the budget squeeze on 
universities has been passed on to the computer centres; the trend to a 
charge-out policy for computer usage is encouraging users to be more 
efficient in their employment of computer time; the new NRC grant policy is 
curtailing certain researchers from experimental usage of this facility. The 
Stabilization of computer expenditures may, in the short run, mean that the 
development of computer/communications facilities for universities will be 
delayed unless they are funded by a joint university co-operative effort or by 
an Outside agency. 


(d) Expansion of Terminal Facilities 


The major area of growth at university computing centres is in terminal 
services. Nearly every university has plans to add new terminals in the next 
year. These are of both the Remote Job Entry (RJE), and conversational type. 
In addition, there is growing use of “universal” type terminals which allow 
the user to access a range of remote off-campus computers using the existing 
voice-grade circuits. This may well be the forerunner of computer network 


services. The high cost of communications, however, remains an obstacle. In 
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addition, of course, there will be reluctance on the part of universities to 


permit individual users to decide between using off-campus services, and the 


On-campus centre. 


(e) Increasing Off-Campus Communications 


Voice-grade circuits are being used for a variety of computer applications 
being processed off-campus for a remote user. 


Some examples are: 


* University of Alberta to TRIUMF 
project at U.B.C. 

* Saskatoon campus computer to 
Regina Campus computer at 
University of Saskatchewan. 


* University of Western Ontario CAL 
experiments in Inuvik, N.W.T., 
Sarnia, Owen Sound. 

* Winnipeg General Hospital to 
University of Manitoba. 


There appears to be no reluctance to use off-campus facilities if the local 
computer cannot meet user requirements. Most users are reasonably happy 
with Communications services but find the costs excessive. 


(f) Development and Marketing of Computer System Application Packages and 


Services 


The slowly-developing trend among users toward ‘‘buy’’ not ‘‘make’’ has 
created opportunities for universities to develop and market their own 


packages. Here are a few examples: 


* SAFFRASS: Geological Storage and 
Retrieval System is installed at 
several universities. The University 
of Western Ontario is developing a 
licensing agreement for this system 
and plans to market it actively. 


* University of Western Ontario 
Administrative System is being 
considered by a number of other 
universities. 

* University of Guelph Government 
Documents System is installed and 
Operational at several universities. 


* Simon Fraser University to Kelowna. 
* University of Western Ontario to 


SDL, Computel, IBM, and Multiple 
Access. 


* Loyola College to McGill. 


* University of Waterloo has sold the 


WATFOR and WATFIV compilers 
widely. 


* McGill has licensed the use of their 


McGill RAX System in seven 
installations in the U.S. and one in 
Sweden. 
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- Some universities have also been 
active in the sale of computer time 
(with or without services) on a 
commercial basis. 


These commercial activities, while sometimes lucrative, are causing the 
universities some concern. In addition to being criticized by the commercial 
service bureaux for competing from a favoured position, they are concerned 
about moving into an area which is not in keeping with the concept of a 
university and is in conflict with their traditional means of funding. Appendix A 
comments on the factors associated with this activity. 


(9) Growth in Regional Co-operative Groups to Reduce the Amount of 
Duplicated Effort 


Each university effectively develops its own systems. This means that at most 
Canadian universities there are different administrative systems, library systems, 
accounting systems for computer usage, etc., which, with few exceptions, 
have been conceived, designed, programmed, tested, and made operational 
without co-operation and at considerable expense. There are signs that 
universities in some provinces are beginning to realize that some form of 
rationalization is warranted. For example, organizations have been formed in 
Ontario and Quebec to co-ordinate joint purchases of software packages, 
develop information exchanges, share operating experiences and design 
computer networks. The basic principles of these regional organizations could 
be applied on a national basis, the only major disadvantage being the problem 
of handling communications between widely separated universities. The 
significance of this move to rationalization is that it may create an environment 
where a computer/communications network can be more readily justified and 
more easily implemented. 
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2. Satisfying Outstanding Needs with a Computer/Communications Network 


Recently, a great deal of interest has been aroused in university circles 
regarding the potential for greater flexibility in computing which is being 
brought about by the advances in computer/communications networks. 
Perhaps the prime source of this interest stems from the ARPA network in 


the United States. In Canada, with far fewer resources at our disposal, such a 


network is seen as a way of overcoming some of the problems associated 
with university computing. This is not to suggest that other methods do not 
exist, or are less important, but rather that networks have become the focus 


of attention in this regard. 


The university environment tends to create new computing needs on a 
continuing basis. Most of these are handled in a capable way by the 
computer centres, but there are some requirements which they have difficulty 


meeting. 


Key problems in this area are listed below with suggestions as to how a 
computer/communications network might assist in their solution. 


* The general growth patterns of 
computer usage are forcing nearly 
all universities to upgrade their 
facilities. Because of budget 
constraints, this is posing a 
problem, particularly since 
universities acquire new facilities 
with a view to meeting their 


general needs for about five years. 


Unless some formula can be 
worked out with the supplier, the 


university tends, in the early years, 


to pay for more computing power 
than is necessary. 


* A computer/communications 


network could provide universities 
access tO a COmputer used on a 
shared basis. Rather than acquire a 
larger computer when the existing 
one Is Operating at full capacity, a 
university could use the shared 
computer for a period of time until 
its usage had built up to a point 
where a new acquisition was 
appropriate. The net effect of this 
approach could decrease the rate of 
investment in university computers. 


* Most computer centres are unable 


to meet the demand for adequate 
on-line or real-time services. The 
causes of this problem are varied. 
Some universities ascribe it to the 
difficulties encountered when trying 
to serve both batch and on-line 
users. Others see it arising from 
inadequate operating systems. In a 
few instances, it may be due to 
the down-time experienced with 
non-duplexed time-sharing systems. 


- A computer/communications 


network could alleviate this 
situation by providing facilities for 
batch-processing off-campus and 
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allow the university to acquire more 
specialized systems for time-sharing 
and real-time processing. However, 
some universities are very happy 
with their combined batch and 
time-sharing systems, and at least 
one university feels that any 
separation would result in an 
overall degradation of service. 

Most universities are not well 
equipped to handle large ‘‘number- 
crunching” jobs. These jobs are 
usually required by only a small 
number of users but may utilize 
about 30 percent of the available 
computer time. 

A computer/communications 
network could provide access to a 
large ‘‘number-crunching’’ facility 
to handle this segment of 


computing for a group of 
universities, thus extending, by a 
substantial margin, the useful life of 
existing facilities for other work. 
Service during peak-load can decline 
to an unacceptable level. A 
computer/communications network 
of commercial as well as university 
centres could provide access to 
spare capacity for peak-loads, and 
take advantage of different time- 
zones, thus reducing the need for 
internal facilities to cope with 
greater-than-average loads. 

The computer centre is often unable 
to get access to specialized 
hardware, programs or data required 
by a researcher. As a result, there 
can be excessive cost and delay in 


e 


converting a system to the 
university Computer. 

A computer/communications 
network could allow a user 
anywhere on the network to access 
hardwere, programs, or data at any 
other location on the network. In 
addition to eliminating conversion 
costs, there is the added advantage 
that the system could be used 
where it was developed and 
maintained, and staff would 
normally be available to interpret 
any user problems. However, it 
should also be pointed out that 
such access would impose 
additional costs for documentation 
and advisory services. These 
additional costs would be passed 
on to the user, and may act as a 
deterrent in some applications. 


lt was pointed out that the technical complexity of providing these services 
should not be underestimated, and that there could be no assurance of 
success in attempting to provide any of them. Moreover there are some 
reasonably stringent criteria which must be met by the network before any of 
these services would be of interest to the universities. 


3. Criteria for Use of a University Computer/Communications Network 


University staff suggested that the following criteria had to be satisfied before 
a computer/communications network would be of interest: 


* it must be as reliable as the in- 
house facility (9O-95 percent up- 
time): 


* it must provide easy access and 
retrieval of data; 


* It should be less expensive to use 
than the in-house facility; 
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* there should be adequate * there must be a set of useful * program compatibility must be 
participation by the universities in programs on the other computers in assured for distribution of peak- 
the network in the form of equity: the network which are less loads; and 

* there must be a capability for expensive to use at their home * the network must have built-in 
handling large “’number-crunching”’ locations than if used after transfer redundancy. 
jobs; to an in-house facility: 


It was also noted, first, that if spare capacity existed on an in-house system, 
it would be used in preference to other network facilities, even if all of the 
above criteria were met. Second, it was recognized that a substantial amount 
of preliminary work was necessary before the foundation could be laid for 
meeting these criteria. One university considered that the paucity of the 
technically competent personnel in the field of data network communications 
was an important point that should not be overlooked, as progress in this 
area will depend on their availability. 


4. Role of the Federal Government in the Development of Computer/ 
Communications Networks 


It was generally acknowledged that the federal government has a continuing 
and important role to play in ensuring the orderly design, development and 
Operation of computer/communications networks in Canada. In conjunction 
with the development of a university network, it was felt that the government 
should encourage the establishment of basic standards for network design, 
revamp its computer funding policies and procedures to support network 
research and development, and draft legislation to provide adequate 
safeguards against the abuse of personal data. 


Some basic standards are required before any substantial progress can be 
made in network design. Hardware interface specifications must be developed 
which will allow any university to join the network, by adding its own 
computing facility and/or terminal devices. The universities indicated that, in 
their view, the federal government could play a useful role in co-ordinating 
their efforts to establish common hardware interface specifications which 
would be compatible with other networks being planned. In addition, the 
usefulness of the network would depend to a large extent on the ability to 
make use of other computers and data banks connected to the network 
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through communications links. This implies the need for certain standards 
which do not currently exist. For example, the present lack of standard 
program cataloguing procedures will make it difficult to off-load work onto 
another network computer of identical model number and size. Similarly, non- 
standard approaches to coding personal identity and of storing commonly used 
data fields will make accessing and updating files on: remote data banks 
complex and error-prone. 


Apart from the direct NRC support of university computer centres which has 
now been effectively discontinued, the government provides university research 
funds from about forty different federal agencies. While not all research 
involves computers, a growing percentage of the projects require access to 
computing facilities or are directly involved with research in computers and 
their use. With the recent interest in computer networks, research and 
development work in the use of computers is likely to increase substantially. 


The present system of government funding works well as long as the 
research work is clearly of direct interest to one or more federal funding 
agencies. However, research in the use of computers involves not only the 
technology of computing and communications, but also the particular 
discipline to which the use is directed. Some academic staff working on non- 
scientific applications of computers have had difficulty securing support for 
their research from the federal agencies in their discipline. These agencies 
argue that the project involves expenditure on computers or communications, 
which should be supported by a scientific agency; the scientific agency argues 
that the application area is not scientific and is therefore outside their area of 
interest. This situation results in much valuable time being spent trying to find 
the right people to approach in the federal government for research funding 
of these projects. The universities’ view is that there should be a focal point 
in the federal government to which they can refer, for financial support and 
for interdisciplinary research in computers and their use. 


There are a number of current data security problems which the universities 
feel may become more acute with the use of networks. Generally speaking, 
they are against any general restrictive measures which may, for example, 

curtail their access to scientific or technological data in the U.S., or prevent 
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them from making the results of their research generally available. At the 
same time, they see a real need to provide adequate safeguards against the 
misuse of personal data which will be available on an increasing scale from 
social science research projects. The possibility of abuse is compounded by 
the ease of access to much larger quantities of data through a network. The 
universities recognize this is a vital area of concern and feel that the federal 
government should monitor the situation to ensure that the design and 
operation of networks incorporate the necessary safeguards. 


There appear to be signs of developing interest in the types of services which 
might be provided to universities by computer/communications systems. Many 
computer centre directors have given considerable thought to the possible 
usefulness of a network, the criteria it must meet, and the government 
policies needed to support its orderly development. However, most universities 
still speak about networks with some caution because of their basic lack of 
confidence in government’s present ability to cope with such a complex issue 
and some, perhaps, because of a fear of erosion of local power and flexibility. 
In addition, they are genuinely concerned about the scale of technological and 
administrative problems the network concept may present. However, the 
recent formation of the CANUNET Advisory Committee, under the sponsorship 
of the Department of Communications, indicates a willingness on the part of 
the universities to at least study the feasibility of a university network. 
Appendix B describes the conceptual framework within which the CANUNET 
project is being developed. 


Part B 
Special Systems 


While the investigation of special systems at universities was directed to those 
which might meet a social need, this requirement was interpreted in its 
broadest sense and, in fact, any special system of note has been included in 
this study. This section identifies the major current application areas and the 
factors affecting their growth, including the influence a network might have 
on their development. Special systems can be divided into three main types. 


1. Data Bank Systems for Analysis Purposes 


Much of the special systems work done at universities falls into this category. 
Typically, a researcher collects data to be used in aggregate for a specific 
investigation which in many cases is of no continuing interest to himself or 
other researchers in his field. In any event, because the collection of 
meaningful data is such a significant part of any research work, the researcher 
is reluctant to share his data until he has exhausted all their potential for 
analysis. Under these circumstances the concept of providing general access 
to these types of data via a computer/communications network is of little 
relevance. On the other hand, these researchers are often users of data which 
have been collected and stored by government agencies. In this regard, 
computer/communications networks could play an important role in providing 
improved services from government data banks. 


The university departments most active in this area are Medicine, Sociology, 
Psychology, Environment, Civil Engineering (Transportation), Economics and 
Schools of Business. They tend to be users of Statistics Canada and provincial 
government data but in some cases are developing their own data banks. The 
general consensus is that Statistics Canada services to non-government users 
require some changes. It was suggested that special utilities which re-format 
government statistical data for specific uses, similar to the econometric utility 
developed by private business in the U.S., would better meet the needs of 
these researchers. Among those developing their own data banks, the Institute 
for Behavioural Research at York University is probably one of the largest and 
most advanced in this area. Its aim, with the help of the Social Science 
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Research Council, is to become a major data bank centre for research in the 
social sciences. 


2. Data Bank Systems for Reference Purposes 


The data bank systems for reference purposes have a potential for wide 
application through computer/communications networks. These systems 
typically allow a user to search for a specific item of information or to add a 
new item of information to a file. They tend to hold information that is public 
and therefore do not require intricate safeguards for privacy and security 
purposes. Universities are usually co-operating with a federal government 
agency in the development of data and programs for these systems. This is 
perhaps the most important type of specialized system in that it covers both 
social and environmental services and is of general applicability across Canada. 
Areas of major development are as follows: 


(a) Library Systems 


Nearly every university visited has some form of an automated library system. 
The first step has usually been to automate the circulation system. Ultimately 
they hope to have their complete catalogue of books on random-access mass 
storage, but the cost of doing this is currently prohibitive. 


Some of the operationally advanced systems are at Guelph, Saskatoon and 
Simon Fraser and one of the most complex at the University of Toronto. Total 
estimated investment in library systems at universities is $10 to 15 million. 
Total estimated annual costs are $5 to 10 million. There appear to have been 
few attempts at justifying the cost of these systems, and the co-operation 
among universities in developing library systems has been limited. Growth is 
being impeded by budgets and the high cost of getting large libraries 
catalogued in machine-readable form. The availability of a network could allow 
rationalization of libraries (in a region) through a more extensive and efficient 
book exchange system. 
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(b) Legal Systems 


There are two legal information systems in Canada which are well advanced 
at the University of Montreal (DATUM) and Queen’s (QUIC/LAW). Apart from 
certain differences in conceptual design and different data bases, the 
objectives of the two systems, namely to provide lawyers with rapid access to 
legal documents, are essentially similar. Total estimated investment in these 
systems to date is $2 million, with an annual investment level ranging from 
about $300,000 to $500,000 for each of the two systems. If such a 
service could be provided at a reasonable cost, the availability of a network 
could make it attractive to lawyers throughout Canada. 


(c) Student-Guidance System 


One of the more promising educational projects under development in Ontario 
is a student-guidance system. From a terminal located in his school or 
university a student can browse through a data bank on careers and the 
courses required for their undertaking. These types of system are in the 
development stage and will initially serve only a single province. The service 
will probably be offered from one or more locations, depending on 
communications costs. 


(d) Survey, Mapping and Land Titles System 


One of the most significant systems under development in Canada is a project 
to computerize the land titles for Prince Edward Island and New Brunswick 
under the auspices of the Atlantic Development Board. The system for Prince 
Edward Island is running and New Brunswick's should be partially operational 
in one year. Phase II will include assessment, Phase II] community planning 
(health, water, sewage), and may be further extended to include socio- 
economic and environmental data. 


The University of New Brunswick Computing Centre was responsible for the 


systems work and the New Brunswick Department of Natural Resources for 
the applications programming. 
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There has been about $1 million invested to date with an estimated budget 
of $200,000 per year. The system is expected to have a beneficial effect on 
industrial land development in the maritimes. Current legal fees for a title 
search are between $120 and $180. Searches on this new system should 
not cost more than $5, so one would expect a significant reduction in the 
legal fee. The system appears suitable for installation in other provinces; 
documentation is reasonably complete and implementation time is estimated to 
be three to four months. Growth of this project is dependent on government 
funding. The availability of a network within a province may make the service 
more attractive to lawyers and municipalities. 


(e) Soil Data System 


Under the auspices of the provincial and federal Departments of Agriculture, 
and co-ordinated by the Canadian Soil Survey Committee, work is progressing 
on the classification of soil types across Canada. A data bank is being 
developed for analysis, classification and model building of soil types for 
specific use (e.g., sewage, highways, building, farming, etc.). Investigations 
are being carried out to see if data on climate and productivity are tied to soil 
regions. This project is currently on a limited budget and is therefore not 
progressing very quickly. A network could eliminate a considerable amount of 
duplicated effort across Canada in the process of classification. 


(f) Geological Data System 


There are currently over one hundred machine-readable geological data files 
in Canada developed to provide an inventory of mineral deposits for national 
resource management. The geological field is well advanced in the standard- 
ization of data storage and retrieval techniques which are co-ordinated 
through the Canada Centre for Geoscience Data in Ottawa. Self Adapting 
Format Flexible Retrieval and Storage System (SAFFRASS) has been 
developed at the University of Western Ontario to allow any geological data 
file Owner to access his file from a computer. In May, 1971, there were six 
installations using SAFFRASS and nine more were expected by year-end, 
1971. Because of its generality, SAFFRASS can be used for other information 
retrieval applications and is being implemented at Colorado Springs and 
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University of Western Ontario libraries. A retrieval of average complexity from 
a two million character file, which would normally take a trained geologist six 
weeks, can be done in ten minutes at a cost of about $4.50. The availability 
of a network would not be likely to have any impact on this project. 


(g) Archeological Sites and Museum Holdings Data Bank 


Work in this area has begun at the University of Windsor. The intention was 
to install, at no cost, a software package called GYPROS, developed by the 
Museum Computer Network in the U.S. They hope to encourage all Canadian 
universities and museums to record their holdings on this data base and to 
make use of it via mail or terminal services. The Royal Ontario Museum 
apparently examined the possibilities of becoming a member of the network, 
but decided it was too expensive. The availability of a network will be of 
questionable value in providing the level of service required. 


(h) Medical Information and Statistical System 


This system, operating at McMaster University, allows persons without 
computer expertise to enter data in a prescribed method and to select and 
analyze the data in a variety of ways. There are about one hundred projects 
on the system now. It may prove to have general usefulness in social science 
fields. Development of the system is dependent on a two-year grant from the 
provincial government. The system could be made more generally available 
through a network, or by transferring it to other computer centres. 


(i) Financial Data Banks 


The most highly developed financial computer services in Canada are provided 
from the Financial Research Institute in Montreal. The Institute provides 
services for financial analysis, economic analysis and portfolio management to 
banks, brokerage houses, trust companies, insurance companies, mutual 
funds, government institutions, industrial firms and seven universities. The 
service is provided via terminals from the McGill University Computing Centre. 
and reportedly accounts for approximately 30 percent of the Centre's revenue 
from the sale of services. A computer/communications network could make 
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this type of service more economic and easily available to a wider spectrum 
of users. 


The ‘‘reference’’ characteristics of all these systems tend to suggest that a 
generalized conceptual approach to design may be appropriate. Some systems 
which have already been developed may be applicable not only in the same 
discipline in other geographical regions, but also in other ‘‘reference’’ related 
disciplines. These systems are basically data resources and, as such. may 
serve the public best from regional or national data centres. Where rapid 
response is warranted, data network services will be useful. However, it is 
evident that in many cases the need for rapid response to an enquiry will be 
difficult to justify, and mail service would be the common mode of 
communication. 


3. Systems with Unique Data Gathering or Computational Requirements 


Unlike the reference data bank systems, these systems are not a data 
resource but rather provide a specialized, often complex computational service. 
They tend to suggest the use of a network to make their services more 
widely available, because of the difficulty in staffing new centres with the 
required specialists and the high cost involved in duplicating a complex facility. 


(a) Real-Time Medical Systems 


There are four major medical research computing centres in Canada at 
Dalhousie University, University of Toronto, University. of Manitoba and 
University of Alberta. The investment to date at Manitoba, Toronto and 
Dalhousie is about $2 million with an annual budget of about $1 million. All 
systems perform a range of real-time, on-line and batch services for research. 
The systems are potentially capable of providing EEG and ECG analysis to 
hospitals in a large region using communications facilities. In this regard a 
network would be desirable as the response time is reasonably important. 
These projects depend on government grants, although the University of 
Toronto is attempting to become self-sufficient. While these systems are 
essentially research-oriented at this time, some will be extended to provide 
more general hospital data processing services similar to a pilot-system 
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currently under development at the University of Sherbrooke. Here, fourteen 
hospitals are being included in a common computer system which will 
perform lab tests, medical record analysis and business data processing. The 
project is funded by the Quebec Department of Social Affairs, with a budget 
of $1.5 million/year. A similar project is under development at the University 
of Saskatchewan by the Hospital Systems Study Group. 


(b) School Time-Tabling 


Several universities have developed classroom time-tabling systems of varying 
degrees of sophistication. This is a service which could be made more widely 
available to universities and schools. Some Departments of Education, notably 
in Ontario, are already providing a service to a large number of schools. There 
is no technical reason why this service could not be offered to every school 
in Canada. The limitation at the moment is a shortage of trained 
representatives to explain to the school teachers how the system works. 


(c) Geodetic Survey System 


A satellite positioning method has been developed for geodetic surveys in the 
remote Canadian Arctic and along the Eastern Continental Shelf. The work has 
been a joint project of UNB, Bedford Institute and Shell Oil. Data obtained 
from satellite fixes are sent to a computer for validation and complex 
correction calculations. Investment to date is about $100,000, with an annual 
budget of $75,000. Canada is currently spending $500,000 per year to 
complete a northern survey and there will be a continuing need for surveys 
over the continental shelf. Communications could play a role in transmitting 
data to and from computation centres. 


(d) Computer-Aided Learning Systems (CAL) 


CAL is most active at Simon Fraser, Alberta and Western Ontario, where total 
investment to date is about $1 million with a total annual budget of 
$500,000. CAL services are satisfying a need for augmented learning 
facilities. Current operating costs run between $1.50 and $5 per student 
hour. NRC are working on a common CAL language and are hoping to 
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establish a network. The potential for CAL is enormous if the cost per student 
hour can be lowered to the point where school-boards and post-secondary 
institutions feel they can afford a commitment to the concept. The major 
impediment to development is the lack of course authors, followed closely by 
funding. 


(e) Fire Weather Index System (FWI) 


The Fire Science Centre at the University of New Brunswick (UNB) has 
developed a computer model for the computation of the FWI from 
Temperature, Relative Humidity. Wind and Rainfall data. The application 
provides valuable information to the forest service, industry and the public 
with regard to the level of fire hazard in forest areas. In 1971, basic data 
compiled from 177 stations in the maritimes, were transmitted from the 
Halifax weather office by TWX to the UNB Computer Centre for computation 
of the FWI forest areas twice daily. The results were returned to the Halifax 
weather office and distributed to the press and radio. In 1972 the service is 
to be repeated, but may be expanded to cover two or three times the present 
area. The availability of a computer/communications network could allow one 
computing centre to calculate the FWI for the whole of Canada. 


These computational systerns could be made available to a broader user 
population by two methods: either by locating duplicate systems in other 
geographic areas or by providing access to the central system through 
communications facilities. The choice will be a function of cost and Staffing 
which may be different for each system, and which will also be dependent 
On consideration of regional priorities. 
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Appendix A 


Universities Included in Survey' 


Full-Time 
Students 
Alberta 17,342 
British Columbia 19,580 
Carleton 7,139 
Dalhousie 4,831 
Guelph Spe P| 
Lakehead 2,364 
Laurentian t./78 
Laval TORS 7Z 
Manitoba 122592. 
McGill 14,754 
McMaster 6,924 
Memorial Sow 
Montreal 132062 
New Brunswick 4,806 
Number Approximate 
Full-Time 
Students 
Universities 
contacted 28 245,000 
Other Universities 
and Colleges he) 45,000 
Total 63 290,000 


Ottawa 

PIP 

Quebec 
Queen's 
Saskatchewan 
Sherbrooke 
Simon Fraser 
Sir George Williams 
Toronto 

Victoria 
Waterloo 
Western Ontario 
Windsor 

York 


Percent 


85 


15 
100 


| 
Data obtained from Association of Univerisites and Colleges of Canada 1971 Handbook. Enrolments refer to 


1969-1970 
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Full-Time 
Students 


Appendix B 


Trends in Usage at University of Toronto Computer Centre 


Percentage of Time Used 


Physics 

Chemistry 

Department of Computer Sciences 
Medical 

Electrical Engineering 

Civil Engineering 

Social Science & Other 


1968 1970/71 
2A 16.9 
29:0 10.4 
4.6 TS 
Dae 6.0 
2.6 ‘apes 
eee 3.6 
Sia 50.4 
100.0 100.0 


an 


Appendix C 


University Commercial Computing Services 


as 


Introduction 


A number of submissions from data processing service bureaux to the Task 
Force objected to the provision of commercial computing services by 
universities. The Task Force therefore undertook to assess the dimensions of 


the problem and requested information on university commercial services from 


both the commercial service bureaux and the universities. 


This report summarizes the information from these sources and considers the 


implications of university commercial services. The following summarizes 
information contained in replies received from twenty-six universities across 
Canada in response to questionnaires sent by the Task Force: 


The total 1970-71 commercial 
revenue from computing services of 
the twenty-six universities included 
in the sample was $1.5 million; 
this amount represents a national 
average of approximately 1.3 
percent of the total commercial 
service bureaux revenues, estimated 
at $114 million; | 

the four largest university revenue 
producers accounted for almost 
$1.1 million of the $1.5 million 
total: 


* growth in university commercial 
revenues from computing services 
has averaged 10 percent per 
annum over the past two years; 
these revenues were derived 
primarily from computer time sales 
with small contributions (a total of 
approximately $54,000 in 1970- 
71) from programming and system 
software development: 

seven out of the twenty-six 
universities reported little or no 
commercial activity: 


A service bureau estimates that universities account for about 18 percent of the business in the Montreal area 
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ten stated that they provided 
services to the combined value of 
about $540,000 in 1970-71, but 
pointed out that such services were 
not available from commercial 
sources in their area; 

the remaining nine universities 
indicated that their commercial 
computer services, totalling some 
$950,000 in revenue, could have 
been provided by local service 
bureaux. Of this last group, four out 
of the nine accounted for 
$850,000 of the revenue; 
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* in 1971, three universities reported + during the same period only three computer Operations at each 
profits from the sale of computing universities reported having staff facility); 
services ranging from $3,000 to with specific responsibilities for * none of the respondents indicated 
$75,000; commercial customers (there was the possession of a formal 
one person on half-time in marketing organization for computer 
Service. 


2. Criticisms of University Commercial Activities 


Concurrently with the Task Force questionnaire to universities, The Canadian 
Association of Data Processing Organizations (CADAPSO), which represents 
eighteen of the service bureaux operating in Canada, carried out a survey of 
its members to ascertain particular concerns respecting the commercial 
activities of universities in the computer service field. 


The CADAPSO survey identified McGill as the major provider of commercial services, and 
evidence was produced to indicate that its charges were lower than those of commercial 
bureaux, Another large purveyor was the University of Manitoba, which, it was claimed, 
actively solicited work from the private sector, as well as from government and public 
institutions”. Other universities identified in the survey as offering commercial services 
were McMaster, University of Montreal, Brock, Simon Fraser, University of New Brunswick, 
University of British Columbia and the University of Ottawa. In addition, some concern 
was expressed with regard to faculty at the University of Alberta offering consulting 
services with their computing requirements being satisfied on the university computer. 
The same concern was expressed with regard to faculty at the University of Toronto, 
together with the fear that the computer centre there may re-enter the market if a larger 
computer system under consideration is obtained. 


Z 
The University of Manitoba disputes this claim in a letter to the Task Force. dated July 25. 1972. While 
this was true [in 1969]. since that time the University has not solicited any work from business or government. Our current 
policy is to supply computer time to government and public institutions if they cannot find suitable alternative services in 
Winnipeg.’ 


3 
The University of Alberta Computing Services states. in a letter to the Task Force. dated July 24. 1972. that 
all commercial computer work is billed at 200 percent of break-even rates and the University has a policy that all 
commercial work must be billed at a rate in excess of services commercially available 
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The major complaints levelled by CADAPSO against university activities in the 
commercial field were: 


The university computer centres are 
in a privileged position in that (a) 
equipment is exempt duty and sales 
tax: (b) income from commercial 
services is not taxed; (c) major 
overheads are covered and skills 
and services are provided by the 
university at less than commercial 
costs; and (d) at least one 


. The Universities’ Viewpoint 


Some universities stated that they 
set their commercial rates higher 
than the service bureaux, 
presumably to discourage 
commercial users, and to avoid 
criticism from the private business 
sector. 

Other universities charge 
commercial users anywhere from 
20 percent to 40 percent more 
than their internal rates, which have 
been established on a cost-recovery 
basis." 


Service bureaux raise the question as to whether costs in this context include only operating costs and ignore all 


the important overheads 
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equipment supplier offers an 
educational discount (but requires 
reimbursement on a pro rata basis 
for computer time used for 
commercial purposes). 

The university computer centres use 
this privileged position to offer 
services at rates lower than 
commercial service bureaux can 
afford to charge. 


In certain cases, at least, university 
faculty members who use the 
computer for outside consulting 
work are billed at the same rate as 
commercial customers. 

The major source of university 
computing income is claimed to 
originate from applications in the 
scientific and engineering fields, 
where the universities can provide 
access to programs not often 
available at commercial service 
bureaux. 


CADAPSO members expressed a 
fear that an extension of these 
services would result in an increase 
in what they consider to be unfair 
competition. It should be noted that 
this concern has been intensified by 
the elimination of direct NRC 
support of university data centres, 
and other sources of funding, 
which may well force universities to 
seek new avenues for funding. 


There may be a few instances 
where, because the university 
computing facilities are adjacent to 
certain commercial enterprises or 
institutions, the convenience has 
prompted these organizations to 
request services from the university, 
rather than to seek them from 
commercial service bureaux more 
distantly located. 

Commercial applications run on 
university Computers can be of 
genuine educational value. Direct 
student contact with business and 
industry enables academics to 


Structure practical experience with 
the commercial business world into 
their course material. 
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desirable but not commercially 
attractive. These include services to 
municipal recreational activities, 


charitable agencies and the like. In 
this sense, university computing 
centres play an important role in 


* In some instances, it can be argued 
that the university is in a position 
to provide services to the 
community which may be socially 


4. Other Complexities 


Many universities are conscious of the criticisms of commercial computer 
activities made by service bureaux, and have avoided any direct competition. 
There are, however, a number of factors which tend to draw the university 
computing centres into the commercial field: 


* Increasing demands, in both 
teaching and research, result in the 
acquisition of larger computer 
installations by universities. In some 
cases, the new installation may not 
initially be used to capacity and 
there is a temptation to sell the 
excess Capacity in the commercial 
field, to help defray the increased 
cost of the new equipment. One 
approach which has been 
suggested would be a greater use 
of shared facilities by using data 
communications for access to other 
university centres. Another possible 
solution might be to encourage 
university use of local commercial 
facilities. 


* In areas of low industrial or 
commercial activity, where there is 
a lack of commercial data services, 
the universities provide a very 
valuable service to local business 
interests. Such situations, which are 
essentially regional in nature, 
require a co-ordinated approach by 
federal and provincial authorities. It 
is not logical to deny business 
concerns access to computing 
capacity. Yet, if universities in such 
areas continue to supply business 
needs, there will be no incentive to 
establish commercial service 
bureaux. This could further 
aggravate the lack of regional 
development. 


the development of special 
computer systems, serving social 
needs. 


* A natural affinity exists between 
universities and non-profit 
organizations, involved in research 
activities. These include, for example, 
the Financial Research Institute of 
Montreal, where the arrangement 
with McGill University is a particular 
source of concern to commercial 
service bureaux. It is often difficult 
to define a cut-off point where a 
specific research project has 
developed from one which is 
basically research-oriented to one 
which is primarily production- 
oriented. When the project has 
reached the production stage there 
is a case for considering use of 
commercial facilities. 
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* Highly marketable software packages university activities of this type. 


have been developed as by- even though such by-products are 
products of university research. A commercially marketable. 

good example of this is the * A number of government 
development of the WATFOR and organizations feel that, as 

WATFIV compilers by the University governments provide grants which 
of Waterloo. It would be highly pay for university computer centres, 
undesirable to attempt to decrease they should be permitted to take 
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advantage of lower rates available 
from universities, rather than paying 
the full rates at commercial service 
bureaux. 

* Provincial jurisdiction over university 
affairs has been implied in this. 
report, but provincial reactions to 
the various issues have not been 
explored. 


Appendix D 


Canadian University Computing Network (CANUNET) 


The concept of the CANUNET project is to make the computing resources of 
ultimately all Canadian universities available, through telecommunications links, 
to_all students and scholars. This report describes some of the major 
developments of university networks in Canada and other countries. It also 
provides details of the conceptual framework within which the CANUNET 
project is being developed and outlines progress in assessing its feasibility. 


1. Background 


Recently a significant interest and involvement in university Computer networks 
has developed both in Canada and abroad. The impetus behind university 
network development comes from three main sources: a growing requirement 
by university staff and faculty to have access to programs, computers, or data 
bases at universities other than their own; the pressure on educational 
budgets and the consequent desire to find some means for rationalizing 
educational computing requirements; and a general recognition that before 
public computer networks come into being there must be a considerable 
research and development effort, an activity in which the universities could 
play a significant role. 


There are already several regional computer network projects under 
development for universities in Canada. The Computer Coordination Group of 

teh Council of Ontario Universities is working on a network to link six Ontario 
universities, A design plan was to have been submitted for budget approval in 
February, 1972. Initial estimates indicate that the project will take two to 
three years to complete at a cost of $2 to 3 million. The operating costs are 
to be about $6,000.00 per month for each university on the network. 


The CESIGU (Comité d’élaboration d'un systéme d‘informatique et de gestion 
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des universités) project is studying the possibility of developing a network for 
Quebec universities. Emphasis in this project is on a common administrative 
data processing system for these universities, with each university developing 
a different part of the system. It is anticipated the project will require $10 to 
15 million over the next five years. 


In addition to these two major projects, there are at least four other areas of 
the country where university networks are being discussed and developed. For 
example, Saskatchewan is studying a regional computer network, and has the 
Regina and Saskatoon campus computers linked and operating in a network 
mode. Both Alberta and the maritimes are in the early stages of discussion on 
local university networks. Alberta is currently studying the educational 
computer needs for the province and some form of co-operative development 
is being considered. The maritimes, which expect to unify their university 
granting structure in the summer of 1972, will undoubtedly be considering 
the possibilities of a university computer network in the context of the general 
plans for rationalizing computing facilities throughout the region. In Quebec, a 
network of remote batch terminals serves the various locations of the 
Université du Québec. 


Significant university computer networks are also in Operation or under 
development in other countries. For example, the ARPA (Advanced Research 
Projects Agency) network in the U.S., which connects more than twenty 
university computers at different locations across the country, Is at a stage 
where the possibility of commercial operation is under investigation. In 
Europe, plans are being discussed for an ARPA-like network to serve the 
common market countries. Britain is taking active measures to control the 
expansion of most university computing facilities and is planning to offer 
network services. Also in France, a network which will connect four 
universities is due to be operational in 1972. 


These developments in the university environment complement and support 
the growing body of opinion that anticipates the construction of major 

national computer networks in the forseeable future. The Department of 
Communications, recognizing the importance of the universities in this 
development, has encouraged these institutions to consider the construction of 
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a national university network. The reaction from the universities has been 
favourable, and in March, 1971, the first meeting was held between 
representatives of the Department of Communications and the universities to 
formulate a broad approach to the development of a Canadian University 
Computer Network. 


2. CANUNET 
(a) Concept 


The Canadian University Computer Network, in its ultimate configuration, 
would provide students and faculty on every campus in Canada access to the 
information processing capability and data banks at all Canadian university 
computing centres. 


This broad concept of the network suggests certain general design criteria 
which must be met. The network must: 


* be open-ended and capable of 
accommodating all Canadian 
universities, and commercial 
services purchased by the 
university; 


* Be capable of accommodating large 
and medium scale computers of 
different makes; 


(b) Benefits 
The benefits of a Canadian University Computer Network could include: 


make the same computing 
resources available to every student 
and faculty member irrespective of 
his location or local computing 
capability. 


* Reduction of regional differences in 
computing services available at 
Canadian Universities. By providing 
access tO any university facility in 
the country, the network would 


function over telecommunications 
lines of various speeds as 
expansion and traffic requirements 
dictate; 

be transparent to user terminals: 
use existing Computer/ 
communications facilities as much 
as possible. 


Access to specialized data banks at 
other locations. The network would 
make specialized data banks, such 
as the proposed NRC bank of 
scientific and technical information, 
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or the legal data banks of Queen's 
and Montreal, available on a more 
economical basis than is currently 
possible to a larger community of 
scholars. 

Better utilization of university 
computers. A computer/ 
communications network could 
provide universities with access to 
a computer on a shared basis. 
Rather than acquire a larger 
computer, when its existing 
equipment is operating at full 
Capacity, a university could use the 
shared computer until its usage had 
built up to a point where a new 
acquisition was justified. The 
network may also allow access to 
Spare capacity for handling peak 
loads, either on non-university 
computers or on university 
computers operating in other time 
zones. Both alternatives should have 


the effect of extending the useful 
life of university facilities. 

Higher degree of specialization and 
efficiency. Computers differ in their 
suitability for various tasks, but if a 
number of different computers were 
available in a network, each one 
might become more specialized in 
its work and a higher degree of 
efficiency could result. Further, 
complex systems of programs 
require teams with specialized 
technical and programming 
knowledge if they are to be 
properly maintained and effectively 
operated. Most universities cannot 
afford a complete complement of 
specialists for all services. With a 
network, however, it would be 
possible for different universities to 
specialize in particular types of 
services that would then be made 
available to all other universities. 


These are the major benefits expected from a network.- However, as there are 
no fully operational national university networks at present, the extent to 
which the benefits to universities are real or achievable is somewhat 
speculative. Nevertheless, the research and development experience that could 
be derived from projects like CANUNET is vital if Canada wishes to develop 
her own capability to build and operate public computer networks in the 
future. 
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Opportunities for new: applications. 
The network could provide a facility 
for the development of inter- 
university applications, Such as a 
Canadian Universities Library 
System, shared research programs, 
remote teaching and decentralized 
computer-assisted instruction. 

The development and training of 
personnel. |f Canada is to develop 
large-scale national systems, a 
supply of highly-trained personnel 
must be available. The universities 
participating in the network could 
provide the necessary training staff 
and facilities. 

Research and development 
experience. Canada needs to gain 
practical experience on a broad 
scale in building and operating 
computer networks. A university 
network could provide a natural 
medium for conducting experiments 
and gaining experience that would 
be valuable in the development of 
future Computer networks. 
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3. Development Program 


At the initial meeting of federal Department of Communications (DOC) and 
university representatives in March, 1971, agreement was reached on a 
continuing development program leading to preparation of a master plan for a 
Canadian University Network. As a result, a contract was signed with the 
University of Quebec for $75,000.00 of DOC funds to act as the focal point 
for the development of the CANUNET Master Plan. The entire program 
Operates under direct DOC supervision, but the department is advised by an 
advisory committee comprising representatives from all participating 
universities, NRC, Science Council, Department of Industry, Trade and 
Commerce, Secretary of State and the Association of Universities and Colleges 
of Canada, as well as DOC. At the time of writing there was no participation 
by the communication carrier organizations in planning and development of 
the network. 


The program for the Master Plan has been divided into seven stages: 


* Investigation of the present situation + evaluation of alternative institutional  « preparation of estimates: 


and compilation of relevent arrangements, /.€., management * identification of sources of 
documentation; Stucture for operation, network financing. 
* development of concepts and financial arrangements, and rules 
guide-lines for the network: for participation; 
* definition of the message format * definition of the modalities of the 
and the telecommunication implementation; 


protocol, including the necessary 
network control; 


The Advisory Committee has established sub-committees to work on four 
aspects of the project: 


* Communication Costs: what will they be and how can * Utilization of Network: what are the problems for the 
they be most equitably shared? user caused by different operating systems, languages, 
conventions, and packages, employed at the various 
computers of the network? How can these problems 
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be minimized so that users can be persuaded to take : Institutional Framework: what are the appropriate 
advantage of the network? management structures, financial arrangements, and 
* Network Design: what are the hardware and software rules for participation? 


specifications of the network elements, and, in 
particular, the message format and telecommunication 
protocol? 


The sub-committees have prepared reports which form sections of the Master 
Plan. This was submitted to the Advisory Committee and has been published 
with the sub-committee reports annexed thereto. Upon approval of the plan it 
is expected that a number of Canadian universities, with appropriate 
experience and representing various geographical regions of Canada, will be 
commissioned to construct a pilot computer network. The development 
program would provide for the addition of other universities to the pilot 
network, as determined by the progress achieved, building up to a national 
university Computer network. 
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Introduction 


In an article published a couple of years ago, Alan Westin constructed an 
imaginary scenario which described some possible future effects of the new 
computer technology on the democratic process. 


The hero, Cosmo Pragmos, believed that he was participating fully in his 
government's decision-making. But his votes and opinions were having no 
impact. They were side-tracked away from the decision process and 
channelled through ‘‘simtrack’’, a mixture of real and manufactured data, 
designed to give citizens the illusion of participation in government. 


This situation had come about because advances in telecommunications and 
computer-services had made it possible for efficient decision-makers to keep 
in touch with citizens’ needs and opinions without having to cope with the 
confusion of popular reactions and participation; and for citizens to work for 
the political candidates of their choice and immerse themselves fully in the 
satisfying turmoil of democracy without ever leaving home. But the truth was 
that most of the candidates, issues, and turmoil did not exist. They had been 
conjured up by the Bureau of Political Simulations as the most cost-effective 
means of resolving the clash between expert planning and popular 
participation. | 


A second scenario, more popular, but perhaps no more realistic than the first. 
projects the wedding of the new technology and politics in terms of 
electronically resurrected New England town-meetings. Every citizen would 
have an at-home computer terminal hooked up, via two-way cables, to a data 
bank and a computer. Citizens could use this technology to interact both with 
each other and with their government representatives. By this means, they 
might keep themselves fully informed and be able to take part in government 
decisions on a day-by-day basis, in wide-spread public debate and instant 
referenda. (Again, all this would take place without anybody having to leave 


Westin. Alan F ‘Prologue: Of Technological Visions and Democratic Politics’. /nformation Technology in a 
Democracy. Alan F. Westin (ed.) (Cambridge. Mass., Harvard University Press. 1971). pp.1-11 


CATV Technology for Citizen Feedback to Government 


their televisions — a kind of Athenian democracy without the need to walk to 
the Agora.) 


Of course, both of these predictions are deliberate caricatures. Nevertheless, 
they do underline the fact that new and more accessible channels for 
widespread citizen involvement in government are becoming feasible; that 
these channels may alter the way we communicate with each other, and with 
Our government representatives; and that new communications technology will 
be central to the provision of these channels. 


Our purpose is to consider a few aspects of the problem: to wit, how to use 
the new information technology so that it meets the need for adequate 
‘citizen feedback’’. The paper is divided into four sections. The first presents 
arguments indicating that current feedback channels are inadequate. The 
second describes the technological alternatives which were being developed 
at the time this paper was written. The third section describes some current 
applications of this new technology, including experiments in which this 
author took part at MIT. The fourth suggests some possibilities for future 
action. 


1. Citizen Feedback 


Citizen feedback consists of information from citizens to their government 
about existing or proposed government programmes and policies. A telephone 
call to a town council member, a few tomatoes thrown at a podium, a brief 
to the government from the wheat farmer's lobby — all these are forms of 
feedback. This citizen feedback serves two purposes: it provides government 
decision-makers with the means of evaluating programmes and policies, so 


2 
The term ‘'Citizen Feedback’ was first used by Chandler H. Stevens when he was. science advisor to the 
Governor of Puerto Rico. See Stevens. Chandler H.. ‘Science. Government, and Citizen Feedback , Operations Research 
Vol.18. No.4 (July-August. 1970). pp.577-91 
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that they can make realistic judgements about future actions; and it provides 
the individual citizen with an opportunity to participate actively in those 
decisions which most concern him. Through this combination of feedback and 
response, the political system could be made to serve the needs of enough 
of society's members to reduce areas of stress and tension.? 


Two categories of feedback messages are especially relevant to the present 
discussion. The first, called involvement feedback, includes any messages from 
citizens that are aimed at directly influencing government policy and decision- 
making. The second, called service feedback, makes up the bulk of citizen-to- 
government communication, and consists of requests, complaints, and a 
variety of other demands whose primary aim is to achieve access to 
government services. * Our main concern here is with /nvolvement feedback: 
however, the two categories interact with each other, and, in so far as 
service feedback stimulates greater citizen involvement in government decision- 
making, we will be concerned with it as well. 


Direct feedback channels include: elections, political parties, special-interest 
and pressure groups: letters, telephone calls, visits to elected representatives 
and government offices; demonstrations, confrontations, and riots. Equally 
important are supplementary channels, such as letters to the editor and open- 
microphone radio programmes. In spite of being at one place removed, these 
forums stimulate feedback that eventually reaches the government. 


3 ; ° : 
Easton. David. A Framework for Political Analysis (Englewood Cliffs. NJ.. Prentice-Hall. Inc.. 1965), p.128. 


Stevens analyzed feedback messages coming into the Puerto Rico yovernor’s office and found that only 10.2 
percent of messages were of the involvement kind. and 89.8 percent were requests for service of some kind. (Little. John 
DC: Stevens. Chandler H. and Tropp. Peter. ‘Citizen Feedback Systems: The Puerto Rico Model’, National Civic Review. 
Vol.60. No4 (April. 1971).) Similarly. a recent paper written for a course taught by Benjamin D. Singer at the University of 
Western Ontario, reported that feedback messages received by federal Members of Parliament representing the London. Ontario. 
area broke down to about 90-percent service and 10-percent involvement feedback. (See Claxton, John and McDougall. Gordon. 
“Information and Complaint Channels in a Canadian City’, Communications in Canadian Society. Benjamin D. Singer (ed.) 
(Toronto. The Copp-Clark Publishing Company. 1972). pp.312-28 
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(a) Direct Channels 


Voting, political meetings, and other election activities provide a means of 
feedback that is accessible to most members of the population. However, the 
time between elections remains approximately constant, while TV and other 
media are providing more and more day-to-day information about government 
actions, and creating greater need for more feedback channels. Public opinion 
polls can provide timely feedback; however, a public opinion poll sample is 
restricted in size, and even if it accurately reflects public opinion, it still 
leaves a large number of voters feeling that they have not been heard. 


Letters, telephone calls, and visits to elected representatives provide another 
means of access, but these channels are not equally open to all citizens. 
Response to letters can be slow, and there is no guaranty of their reaching 
their intended target. And writing a letter can be a formidable challenge to a 
citizen with very little formal education.’ Telephone calls are not always a 
practical alternative. A $2.00 telephone call to Ottawa is relatively more 
expensive, for example, for a textile mill-worker in Quebec than for a well- 
paid executive. Also, the latter is more likely to get through, although his 
needs are not necessarily more pressing. Last is the alternative of personal 
visits, but these are limited by time. money. and practical opportunity. ° 


Of course, for all the reasons stated above, political feedback channels have 
always been biased. But this bias has traditionally reflected the power 
relationships in the society, and these relationships are now changing: One of 
the costs may be that the decision-makers will find that biases built into the 
present system are no longer reliable guide-lines for defining political 


Peter Regenstreif's observation that few Canadians take advantage of their right to send postage-free letters to 
Members of Parliament indicates that the problem goes much further than the cost of stamps. For Regenstreifs comments. see 
Department of Communications. Telecommission Study 6/a): Report on the Seminar on Telecommunications and Participation 
(Catalogue No. Co41-1/6A; Ottawa. Information Canada, 1971). p.22 


6 

Singer. Benjamin D Access to Information: A Position Paper on Communication Channels and Social Change 
paper presented to the Information Overload Panel of the Telecommission Seminar on Access to Information (Te/lecommission 
Study 6(b)), Ottawa. May 4. 1970 
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priorities. Evidence for this is the increasing use of demonstrations and direct 
confrontations by groups whose feedback responses have been traditionally 
stifled. 


Various attempts are now being made to overcome this problem of non- 
communication. For example, one experiment took place in Puerto Rico, 
where toll-free telephones were installed around the island. These connected 
callers directly to members of the state governor's staff. The immediate result 
was to make it clear that useful feedback can, indeed, be increased when 
easier access to government channels is provided. On the other hand, it also 
made it clear that the new feedback methods were most readily used by 
citizens who were already in the habit of communicating with their 
government. There was little indication that it provided an effective stimulus 
for the involvement of new participants. ’ 


Another citizen feedback programme is now being tried in Boston and New 
York, where small City Hall branch offices have been set up to provide 
clearing houses which offer information regarding municipal government and 
related services. A further proposal, now under study in Boston, is to organize 
the storage of full information about employment programmes, welfare, rent 
control, and a whole range of locally-available government services. These will 
be located in one data bank, which will be accessible to staff members at 
City Hall, the Massachusett’s Governor's office and several local service 
agencies, and its main purpose will be to respond constructively to citizen's 
questions and requests. 


Once this service is developed, it will be integrated into a new feedback 
handling system, which is now getting underway in the Massachusetts 
Governor's office. This system involves storing information about citizen 
feedback messages on a multiple-access computer, to allow staff members to 
follow up outstanding requests and problems, thereby providing the Governor 
and his staff with more adequate information about citizens’ opinions and 


+ 
Gusdorf. N.: Stevens. Chandler H.; Little. John D.C. and Tropp. Peter. Puerto Rico’s Citizen Feedback System, 
Technical Report No. 59 (Cambridge. Mass.. Operations Research Center. MIT. April, 1971) 


CATV Technology for Citizen Feedback to Government 


complaints. Preliminary reports about this computer-aided handling system 
have been promising. 


In conclusion, although these new means of access to feedback channels will 
not necessarily provide any ultimate solutions, they are an encouraging step 
forward. Evidence already exists to show that the new uses of information 
technology can increase access to current channels, as well as expand 
government awareness of (and responsiveness to) these channels. 


(b) Supplementary Channels 


An important aspect of this review of current feedback mechanisms is the 
public-opinion forums, such as letters-to-the-editor and community television. 
These forums sometimes result in the direct delivery of queries and opinions 
to the government, but their relevance to the present argument is that they 
do involve people in a variety of public-affairs discussions, thereby crystallizing 
a number of opinions that can be later translated into feedback. 


Such channels also yield increasing evidence of the growing demand for 
access to the sources of power. Even though newspapers commonly print 
only a fraction of letters received, there has been a recent proliferation of 
““op-ed’’ pages, which have opened up a second editorial page for the 
expression of readers’ opinions. 


The same process is becoming visible (or at least audible) in radio call-in 
programmes. Even though these are often stridently a-political, they provide an 
early hint of the possibilities of electronically-aided public-affairs discussions, 
particularly when the audience can question a public figure, although at 
present, the programmes are limited by the participation of only one speaker 
at a time, as well as by the gate-keeping control of the moderator. 


Another alternative is community videotape facilities and public-access CATV. 
Programmes made with these facilities include discussions of public issues, 
such as the one originated by le Videographe in Montreal, Intermedia in 
Vancouver, and by the Extension Service of Memorial University in 
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Newfoundland. * However, most of these are limited for purposes of political 
feedback, because of the number of active participants they can involve at 
one time. 


Some programmes have come a step closer to active audience participation by 
inviting viewers to state their opinions on a given issue by calling one of two 
telephone numbers — the first number is for voting Alternative 1, the second 
for voting Alternative 2 — or by asking viewers to send in postcards or to 
return specially-printed computer-readable cards. The telephone technique has 
reportedly been used on local CATV programmes in Frederiction, New 
Brunswick.’ However, this method involves the inconvenience of leaving your 
TV set, as well as having to remember a seven-digit telephone number. It 
also makes it possible for one individual to vote as many times as he pleases, 
and, as Edwin Parker of Stanford University has said, ‘‘such ballot-stuffing is 
frowned on in many democracies’. '° 


A further step toward electronically-aided participation was taken in 1971 by 
Thomas Sheridan, Chandler Stevens, this writer and other members of the 
Massachusetts Institute of Technology's (MIT) Citizen Feedback project. 
Subscribers to a suburban Boston CATV station were given an opinion 
questionnaire regarding local school-issues, with an attached computer-card 
reply form. For three consecutive evenings, a programme was then broadcast, 
showing a studio audience of local citizens involved in a discussion of the 
questionnaire. 


Salmon. Dallas. Radical Software. Canadian Section. No4 (Summer. 1971). p.4 


The telephone system cannot handle a large number of calls on a single number at a given time. The 
cumulator, or device which sends the busy signal when a line is occupied. can be used to count the number of calls which do 
not get through. But even the cumulator cannot handle much more than 1.000 calls in fifteen minutes 


Parker. Edwin B On-Line Polling and Voting’. Planning Community Information Utilities, H. Sackman and B 
Boehm (eds.) (Montvale. NJ.. AFIPS Press. 1972). Chapter 4 
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Each member of the studio audience held a small ‘’voting box’’ in his lap. It 
was explained to members of the at-home TV audience that their computer- 
card reply forms were substitutes for ‘’voting-box’’ responses. 


Each box had six switches to indicate alternative responses to multiple-choice 
questions. While the studio audience was voting, the TV audience was also 
encouraged to vote by filling in blanks on their computer cards. After each 
vote, the moderator flipped a switch to display a tally of how many studio 
votes had been cast for each category, and representatives of each category 
were then invited to speak. The results were not an unbiased sample, but 
they provided useful feedback regarding the views of students, parents, and 
teachers on the subject of education. |! 


(c) Conclusion 


Citizen feedback can be increased by giving citizens (i) more opportunity to 
acquaint themselves with public issues, (ii) more access to feedback channels, 
and (iii) more government responsiveness to feedback information. The MIT 
experiments, although just a drop in the bucket, suggested a prototype format 
for use on broadband two-way direct-to-home distribution systems, '* which 
could be either CATV or common-carrier systems. The emphasis in this report 
is on CATV rather than the common-carrier facilities. '> However, much of the 


= For a thorough report see New Technology for Citizen Involvement, preliminary report to the Massachusetts 
Department of Education. MIT Operations Research Center, July, 1971. A similar use of audience involvement via computer 
cards was developed for educational TV five years earlier by Television educative de Québec. Several thousand adult residents of 
Northern Quebec's Lac St. Jean region signed up fer special education courses that required daily filling in and mailing of cards 
corresponding to the lesson of the day. When the system got underway it was handling some 15,000 cards each day and over 
6.000 people completed a two-year course and received diplomas certifying ninth grade education. (See Leduc, Nicole, Radical 
Software, Canadian Section. No.4 (Summer. 1971). p.8.) 


2 

Broadband cable’ is used in part of the common carriers’ plant as well as in CATV distribution systems. In 
most cases. only CATV Systems deliver broadband capability into the subscriber's home. The Canadian Radio-Television 
Commission now allows CATV operators to provide up to 20 TV CHANNELS on this wire. U.S. systems are now being installed 


with considerably more. These are discussed in the next section 


3 ; 
Over 25 percent of all urban Canadian households are wired for CATV. and the Vancouver system. with over 
100.000 subscribers, is the world’s largest. (See Canadian Radio-Television Commission, Cable Television in Canada (Ottawa, 


January, 1971).) 
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discussion about home-terminal design, interactive services, and goals for 
political participation applies equally to common-carrier facilities regardless of 
who owns the cable hardware. 


The history of CATV companies in Canada does not allay some people's 
doubts about how well the responsibility for providing two-way services will 
be handled. Although giant CATV operators in Toronto, Vancouver and 
Montreal have invested in significant research, the industry-wide investment 
has been small. Many companies required considerable prodding from the 
license-controlling CRTC to make any investment in community broadcasting. 
We can only hope that there was no particular significance in the subject 
chosen for the world’s first, CATV election, held on an experimental two-way 
CATV system in Manhattan, New York. When voters were given push-button 
vote boxes to make their opinions known, it was not to resolve a burning 
public issue, but to choose Miss Home Terminal, 1971. 


In spite of the reservations one may have about CATV as the vehicle for more 
citizen participation, CATV has already appropriated a fat piece of the ‘“‘Wired 
City’ pie. The widespread use of CATV channels for two-way communications 
with data banks is likely to come about within the next fifteen years. '° So 
now our main concern is not whether to use this combination of computers, 
broadband channels, and subscriber terminals — but how. 


At least some systems have taken their local origination responsibilities seriously. Systems we visited in Vancouver. 
Calgary. and Toronto were all actively engaged in local origination programming, and many smaller systems spent more than 
$20.000 each originating about ten hours a week last year. (See Canadian Radio-Television Commission, Cable Television in 
Canada.) 


Department of Communications. Telecommission Study 6(d): Report on the Seminar on the Wired City (Catalogue 
No. Co41-1/6D; Ottawa. Information Canada, 1971) 
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The following section examines technological alternatives relevant to more 
effective feedback. To get my own bias on the table, | am not suggesting the 
technology offers any panacea, any cornucopia of political involvement. 
Without adequate planning, it is more likely to aggravate than to reduce social 
and political problems. And, in my opinion, our history of adequate planning 
for new technology has not been good. If access to feedback channels is 
already biased, the development of more sophisticated citizen-to-government 
channels may well increase this inequality. And if feedback messages from 
whole categories of citizens are often disregarded today, the new technology, 
if allowed to proliferate without the necessary controls, is likely to increase 
the isolation of these citizens from the political process. 


2. The Technology 


The technology of two-way CATV is made up of two quite independent 
components: the distribution system, including the cables, head-end 
equipment and paraphernalia that carry information to and from the subscriber, 
and the terminals that display the information and allow the subscriber to 
interact with it. 


(a) Distribution Systems 


There are two alternative kinds of broadband distribution systems: a trunk- 
type network and a switched network. The trunk-type system is standard for 
CATV operations in Canada and the U.S. The trunk line, carrying six, twelve, 
Or aS many channels as the system provides, is installed in a given 
community, and subscribers who want CATV service are provided with a 
branch that carries all the trunk’s channels to their TV sets. Signals travelling 
along the trunk are renewed and passed along by amplifiers spaced at regular 
intervals. The switched network operates more like a standard telephone 
system. Each subscriber is provided with private wires, which connect his 
house to a central programme exchange where he can be plugged into as 
many channels as are available. 


11 
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Two-way communications are made possible on trunk-type systems by the 
use of two-way amplifiers and filters, or by the use of two side-by-side 
cables, with each carrying information in a different direction. In switched 
systems, the subscribers’ private wire goes direct to the programme exchange. 
If the distance between the subscriber and the exchange is less than 2,000 
feet, amplifiers are not necessary. But the savings in amplifier costs have to 
be weighed against the expense of the programme exchange centres. and the 
expense of wiring between the centres. In an average-density community, 
about ten programme exchanges per square mile would be needed to avoid 
the need for amplifiers. 


In the trunk-type network, if developers want to expand channel capacity 
beyond what can be done with converters and amplifiers, new cable has to 
be added throughout the system. And, if they want to expand channel 
capacity for a high-demand area, they have to expand equally for all areas. In 
the switched system, more channels can be made available by expanding the 
capacity of the switching equipment at the programme exchange and 
expanding the capacity of the cable connecting the programme exchange 
centres to the head-end; however, a significant part of the system, the wire 
connecting subscriber exchanges, need not be replaced. In addition, the 
switching equipment and connections between programme exchanges can be 
expanded selectively for high-demand neighbourhoods. 


Lastly, in trunk-type systems subscribers can transmit considerable amounts of 
data upstream to the originating centre or central computer, but because of 
the channel space required to transmit TV pictures, upstream video will 
probably be limited to three or four channels in a system; this means no 
more than three or four subscribers can send upstream video at one time. But 
in the switched system, the only limitation on subscribers’ upstream TV 
Originators is in the switching equipment. 


The disadvantages of the switched system include high cost of the hardware, 
and the charges associated with space rental for the programme exchanges. 
In addition, there are few examples of switched CATV: the British Post Office 
has been supporting research in the area, and a small demonstration system 
has been installed in Dennis Port, Massachusetts. A modified switched system 
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is being installed in Daly City, California, and another in Orlando, Florida. (See 
Appendix C.) 


Table 1 shows some of the costs for four alternatives that seem to be 
available to Canadian developers. These figures are based on a 10,000- 
subscriber system with 50-percent market penetration. '® Per household costs 
are largely determined by the penetration rate. At a rate of 80 percent or 
higher, the investment per subscriber could fall by a third or more. Studies of 
expected CATV penetration in major urban U.S. markets, where several TV 
channels are often available, indicate that only some 35 percent of 
households would be willing to pay for current CATV services. In Canada’s 
major urban markets most households are limited to one of two channels 
without cable; so expected market penetration is substantially higher. The per 
household cost of both one-way and two-way CATV systems could then be 
lower in Canada than in the U.S. 


The first entry in the Table shows installation costs of a typical existing 
twelve-channel one-way system. To convert the cable to two-way requires 
replacement of current amplifiers and the addition of special filters, at a cost 
of about $25 per subscriber, and another $20 per subscriber to modify the 
head-end (including costs of a mini-computer, subscriber billing mechanisms 
and the like) for a total of some $170. 


In the second alternative, the channel capacity is doubled by the use of 
converters worth some $20 each, and the channel is retrofitted for two-way 
by the same method as above. The problem here is that the expansion from 
twelve to twenty-four channels assumes a high-quality cable capable of 
handling 300 MHz and, until recently, these have not been standard 
equipment. 


f Costs shown here are consistent with figures from John P. Thompson of Arthur D. Little. Inc. (The Optimum 
Cable Telecommunications System. paper presented at the 20th Annual National Cable Television Association Conference. 
Washington. D.C.. July 7. 1971). and the Dominion Bureau of Statistics. Community Antenna Television (Catalogue 56-205; 
Ottawa. Information Canada. 1969)). Figures for costs of trunk-type cable systems are somewhat higher than recent estimates 
by D.A. Dunn of Stanford University (‘Cable Television Delivery of Educational Services’’, Eascon ‘71 Conference Record (IEEE), 


Washington, D.C., October, 1971, pp. 157-63). 
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Table 1 


Investment/Subscriber 


Initial Modify Cable Modify Head- Total 
Cost for Two-Way End for for 
Two-Way Two-Way 
$ $ $ $ 
Typical 12-Channel 125 25 20 170 
One-Way Cable 
Convert 12- to 24-Channel 145 30 20 195 
One-Way Cable (includes converter) 
New 24-Channel 150 _— 20 170 
Two-Way Cable (includes converter) 
Switched 36-Channel 350 -- 20 370 


for Two-Way Cable 


This leaves the two alternatives of a new twenty-four-channel trunk-type, or a 
thirty-six-channel switched system. The latter offers more channels and more 
versatility in terms of selective expansion of the system and two-way video 
between the subscriber and the head-end, as well as the possibility of later 
development into a point-to-point picture-phone-type system. However, the 
latter costs more than twice as much; and these costs do not include rental 
costs for the programme exchange centres, video switching gear that has yet 
to be developed and obsolescence costs of trunk-type systems that have 
already been installed. And at present there is not sufficient evidence 
regarding the widespread need for switched systems to justify saddling 
subscribers with the extra costs. 


* Home-Terminals: The second of terminals will be described here. * Hughes Aircraft System. |n this 
component in a two-way CATV All dre compatible with the two- system, now being tested in the 
system is the subscribers’ home- way distribution systems discussed Los Angeles area, each subscriber 
equipment that hooks up to the above. uses a Standard TV, and a console 
distribution system. Three examples made up of a keyboard and a small 


Strip-printer. The TV and console 
are hooked up to a unit containing 
a limited digital memory and a 
converter to translate between the 
home-equipment and the cable. The 
cable links subscribers to a 
computer at the head-end, or 
programme originating centre. |’ 

The subscriber can enter messages 
of up to twenty-six-bit characters at 
a time. After twenty characters a 
““busy”” signal on the response pad 
lights up until the data has been 
transmitted, and the subscriber can 
enter additional characters. Messages 
are transmitted when the computer 
sequentially polls each subscriber, to 
see whether a request has been 
““entered’’. Typically, for a system 
with 10,000 subscribers, the 
response time would be less than 
two seconds, although this could vary 
from one to ten seconds, depending 
on demand. 

Since the message from the 
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The Subscriber Response System 
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subscriber automatically includes a 
combination of sixteen bits that 
constitutes his ‘‘address’’, it is 
possible to identify each subscriber 
and to send the appropriate response 
to his request, including the bill. 

The subscriber's console is not much 
larger than a telephone. The 
““keyboard’’ includes ten numbered 
buttons similar to those on a touch- 
tone telephone. Additional buttons are 
for often-used messages such as 
“send” and ‘‘print’’. The printer 
writes messages along a half-inch- 
wide strip of paper that streams out 
the side of the console; and if this is 
not fast enough, a hundred-words- 
a-minute printer is available. 

The cost of the basic home-terminal 
described here, including the 
keyboard strip-printer and converter- 
plus-memory, iS approximately $200, 
excluding the cost of a TV set, and 
modifications to the cable and head- 
end of the system." 


National Cable Television Association, 20th 


Annual Convention Official Transcript, Sheraton Park Hotel, Washington. D.C., July 6-9. 1971. pp.28-48 
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A lower-cost alternative terminal that 
is compatible with the system has 
been suggested by John P. 
Thompson of Arthur D. Little, Inc.: a 
simple four-button pad, that could be 
made available with the necessary 
peripheral equipment for about $85." 
However, the forfeiting of print 
capability or equivalent message- 
checking and feedback device is a 


considerable loss: it also means the 
subscriber cannot receive 


individualized messages. The price 
difference between the cost of four 
buttons and ten buttons is very little. 
The price difference between the two 
terminal designs is due to the cost of 
the memory and strip-printer. 

A range of relatively low-cost 
computing equipment could service 
the Hughes system. Hardware in the 
demonstration model includes a PDP- 
11 mini-computer, modified slightly 
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to convert the simultaneous input- 
output of the computer into serial 
form. ”° 

Designers of the system emphasize 
pay-TV (first-run movies, special- 
interest programmes for doctors), 
shopping from the home (with video 
camera jacked into the cable at a 
local supermarket), Computer-aided 
instruction, reservation services, meter 
reading, and the like. 

Through a very simple use of the 
same hardware, viewers could be 
polled on a multiple-choice question 
and their vote tallies translated into a 
bar-graph on the display screen at 
the processing centre, and 
transmitted back to the home. The 
computer could be programmed to 
accept no more than one vote from 
each address; or to accept votes only 
from a pre-defined sample of the 
audience. 

With access to upstream TV 
channels, groups in the community 
could use lightweight video cameras 
plugged into the cable to transmit 
sound and picture to the originating 
centre. Thus, the moderator of a 


political discussion could interact with 
TV viewers, mixing tallies of audience 
voting, sound and video-input from 
separate groups, and discussion in 
the studio. 

The Hughes system has moved 
beyond the experimental stage; 
market tests are now being 
conducted, and reported plans are for 
installation of some thirty terminals in 
El Segundo, California during 1972. 
The Vicom Manufacturing Co. 

System: At least as sophisticated a 
system is being tested by TeleCable 
Corporation, in Overland Park, 
Kansas.”!' Another Vicom installation 

is in Operation in a major Detroit- 
area automobile plant. Along with 
hardware design, Vicom officials 

have focused considerable effort on 
software development. 

In the Hughes system terminals 

could be modified to permit voice 
communications; however, every 
Vicom terminal is equipped with a 
microphone. Subscribers’ comments 
can be carried up the cable to the 
programming centre and 

immediately retransmitted to the 


“ The computer has a core memory of 24.000 words. a disc memory of 256.000 words. a seven-track 
magnetic tape drive. and a card reader. The processing centre includes a teletype unit and a graphics display screen 


Vicom officers indicated they have discussed doing research on two-way applications in Canada. with 


representatives from Maclean-Hunter Cable TV Ltd 
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whole audience, allowing a sort of 
party-line format without the 
complicated switching that such an 
arrangement requires via telephone. 
If too many subscribers wanted to 
talk at One time, access could be 
controlled by a moderator or by a 
computer programmed for such 
predetermined criteria as geographic 
location, or waiting time. Both 
Hughes and Vicom terminals have 
similar telephone-like touch-tone 
pads. 

In the Hughes system, subscribers 
could send a TV picture upstream 
by a special jack into the cable. 
Such jacks could presumably be 
installed in city council chambers, 
schools, supermarkets, and the like. 
In the Vicom terminals the input 
jack is standard equipment. 

Vicom developers estimate current 
terminal costs at $265, with a 
projected price of $180 in mass 
production. A conservative estimate 
for this paper, assuming mass 
production, is $225. Modifications 
for audio and a video jack would 
cost about $25 per terminal. 


* The MITRE Corp. System: A third 
terminal design is under test in 
Reston, Virginia. The most 
interesting aspect of the system is 


that it uses time-division 
multiplexing and a °’frame-grabber’’ 


to permit up to 600 subscribers to 
receive individualized TV pictures on 
a channel that would normally carry 
only a single programme. 

A standard TV picture is made up 
of 525 horizontal lines. In the first 
1/60 of a second, lines 1, 3, 5, 
etc. are transmitted; in the next 
1/60, jines.2; 4. 6 are 
transmitted. Sixty discrete 
transmissions and thirty full pictures 
are sent over the cable channel 
every second, giving the illusion on 
the screen of continuous 
movement. Continuous movement is 
not required for many home uses of 
computer-aided programming: so 
instead of sending sixty transmissions 
per second to all subscribers, the 
technique used is to transmit 
individualized pictures to each 
subscriber. If each subscriber needs a 
full picture every second then the 
one channel could provide 
individualized pictures for thirty 
subscribers. In the MITRE 
demonstration, it is assumed that 
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each subscriber needs only half a full 
picture every ten seconds: thus 600 
can share one channel. 

The computer can identify each 
Subscriber by a distinct ‘‘address’’ 
and can include the address in the 
response. 

The home-equipment is made up of 
a standard television, push-button 
telephone and helical scan videotape 
recorder, and a coupler/decoder that 
checks the cable to find pictures 
directed to the subscriber's address. 
An individually addressed picture is 
then routed to the videotape recorder 
where it is recorded, and then 
repeated continually until a 
replacement arrives. 

If the subscriber wants to use the 
interactive system, he switches the 
coupler/decoder to ‘“‘private mode”’, 
and telephones the MITRE computer, 
which, in turn, transmits a directory 
of services available for the day, and 
instructs him to press the telephone 
button corresponding to his interest. 
The user continues to communicate 
with the computer through the 
telephone network, and the computer 
responds via the TV screen, and at 
times over the telephone line. If the 
subscriber wants normal television 
service, he switches the coupler/ 


decoder to ‘public mode”. 

The computer-aided programmes to 
be made available include two series 
for teaching mathematics to young 
children, doctors’ appointment 
schedules, classified advertisements, 
the Reston Telephone Directory, a 
weekly calendar of special community 
events, TV guide, weather forecasts, 
sports, and stock-market results. 

The MITRE experiment is not 
intended as an operational system but 
as an example of what can be done 
with available tools. The most 
interesting feature, the technique of 
frame-grabbing, is fully compatible 
with the two-way systems described 
above. While current costs for frame- 
grabbing equipment are high, a 
variety of storage-tube techniques are 
becoming available. A single-frame 
local storage device will probably be 
available within the next year or two 
at a cost of some $190. Sa a 
conservative estimate of the cost of a 
subscriber terminal with a push- 
button response pad, strip-printer, 
audio capability, video input jack and 
frame-grabber is $425. 

The usefulness of telephone lines fdr 
upstream transmission would be 
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limited in a much larger system, 
mainly because telephone-switching 
centres are built for an average 
connection time of a few minutes 
instead of the half-hour or more that 
may be involved with interactional TV 
programmes. However, it appears that 
the telephone system could develop 
special switching centres for such 
lines that would make the per hour 
connection costs competitive with 
upstream CATV transmission. 

At least two other home-terminals 
have been suggested for use with TV 
and voice-grade telephone lines. One 
is a combination keyboard-modem 
that includes an acoustic coupler for 
a telephone receiver, and an 
attachment to hook up to 4 standard 


(b) Costs 


TV, to display eight thirty-two- 
character lines. Noam Lemelshtrich of 
Man Machine Systems Laboratory 
(MITs) recently suggested several 
techniques for providing a screen that 
could be fitted over a TV picture, 
and connected to a telephone line, 
that would register any point on the 
screen indicated by the user. One 
technique would be to use a matrix 
of ‘‘electric eyes’, that would 
register where a finger or pointer 
touched the screen, and then send 
the information about the two co- 
ordinates over the telephone wire to 
the computer. Another would be to 
use a sound pen that emits ultra- 
sonic waves; the position of the pen 
is detected by sensor strips mounted 


The following Table summarizes costs for the distribution system and home- 
terminals, and shows estimates of operating expenses. The monthly hardware 
costs are based on the sum of three components: an annual amortization of 
cable, home-terminal and head-end equipment at 12-1/2 percent/year; a 
maintenance cost of 5 percent, and a return on capital investment of 8 
percent. 


2 

Lemelshtrich. Noam Comparative Study of Screen-Feedback Techniques for Home Terminals to be published 
in a forthcoming book. Talking Back: Citizen Feedback and Cable Technology. \thiel de Sola Pool (ed.) (Cambridge. Mass.. MIT 
Press. Spring. 1973) 
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on the edges of the TV screen. A 
third alternative is to use a ‘‘graphic 
tablet’’ that includes a matrix of 
almost invisible wires which sense 
the location and movement of an 
indicator. A fourth, recommended by 
Lemelshtrich, uses two 
potentiometers, manipulated by a 
hand-controlled joy-stick that causes 
a point on the screen to move to any 
desired position, to indicate some 
desired choice or command. The 
latter would be compatible with a 
frame-grabber and could be produced 
in quantity for some $70, or 
including frame-grabber, for some 
$200" 

Two additional two-way systems are 
briefly described in Appendix D. 
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Operating expenses (including salaries, electricity, advertising, office supplies) 
are only approximate. For the standard one-way twelve-channel system, the 

figure of $3.24 is based on past CATV industry performance, where ratio of 
Operating costs to annual hardware costs has been about 55:45.23 


Figures are not available for twenty-four-channel systems; however, it is 
expected that, per channel, operating costs will be reduced to adjust the 
operating-costs/hardware-costs_ ratio to about 40:60, or a monthly per 
subscriber operating-cost of about $5.00. For the two-way channels, with 
modified keyboard and printer, with audio and frame-grabber, there is no 
reason to expect costs for salaries, electricity and the like to climb much 
higher (although costs for programmes would rise). We have assumed costs of 
$6.00, $6.25, $6.50, and $7.00 respectively for each of the above. 


Table 2 shows that capital investment for two-way cable and home-terminals 
ranges from about $255 to $585 per subscriber. This compares favourably 
with the $485 that the Canadian telephone system has invested for every 
telephone.“ 


Monthly costs for the two-way services range from about $11.50 to $17.50 
— considerably more than the $5 most Canadians now pay for CATV, and 
that now accounts for 89 percent of CATV revenues.” And since we may 
expect that subscribers will be able to choose between alternative terminals, 
and will use two-way services to differing degrees, then clearly the bulk of 


“a DBS Catalogue 56-205. op. cit 


= Dominion Bureau of Statistics. Telephone Statistics (Catalogue 56-203; Ottawa. Information Canada. 1969). Dunn 


op. cit. shows a comparable figure of $500 for the US 


25 
DBS Catalogue 56-205. op. cit 


2H DSN NS TD ER LN A Pa (SAT TEE 
Table 2 
Hardware Operating Total 
Costs * @ostse = €osts** 
Cable and Home Cost per Cost per Cost per 
Head-End Terminal Total Month Month Month 
$ $ $ $ $ $ 
Standard One-Way 25 VAS 2.65 3.24 5.89 
12-Channel 
Standard One-Way 145 145 3.06 4.78 7.84 
24-Channel 
New Two-Way 170 85 255 5.42 6.00 11.42 
24-Channel, with 
Four-Button Pad 
New Two-Way 170 200 370 7.86 6:25 14.11 
24-Channel, with 
Modified Keyboard 
and Printer 
New Two-Way 170 225 395 8.38 6.50 14.89 
24-Channel, with 
Modified Keyboard 
and Printer and Voice 
New Two-Way 170 415 585 243 7.00 nas 


24-Channel, with 


Modified Keyboard and 


Printer and Voice 
Frame-Grabber 
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For 10,000 subscribers, 
50% market penetration 


Program origination costs 


are not included. 
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revenues will have to come from individualized charges: pay-TV, advertising, 
rented channels, or other special services. The method of user payment for 
such services, if and when they are offered, has not yet been determined. 


However, even assuming that users are willing to pay reasonable fees for 
services, it is unlikely that two-way services will be available to many 
Canadians within the next three or four years. The reason is that the big two- 
way service profits, if they appear at all, will not appear until two-way 
services are available on a mass scale and are widely used. So the earliest 
entrants into the market will have to bear disproportionately high start-up 
costs. 


It is disturbing that while decisions are being made about what type of two- 
way system to operate, the choices are being made largely on the basis of 
the economic risk they present for a handful of investors. But the social and 
political risks involved will be distributed throughout society. 


3. Using the Technology 


For most investors in two-way systems, economic efficiency means dollars- 
and-cents profitability. For our purposes, it means lowest user costs within 
the constraints of specific social goals. So let us therefore define some social 
goals, and describe how the technology could be used to help achieve them. 


The principal objective is the achievement of more effective citizen feedback 
and citizen participation in government decision-making. Feedback is only one 
factor to be considered in designing two-way systems. But feedback is closely 
tied to information distribution and to some extent power distribution in a 
society; and a two-way system designed to meet feedback needs may help 
achieve a number of related social goals. 


(a) The Goals 


The goals which this paper has so far defined are the following: (i) more 
widespread access to, and use of, feedback channels; (ii) more informed 
feedback; (ili) more government responsiveness to feedback messages. These 
are useful immediate objectives, but ultimately they are bound to come into 
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conflict with certain basic needs of the political system. Table 3 shows the 
three goals and some of the conflicting necessities of the political arena. The 
cells that are marked indicate conflicts that have to be resolved. 


* More Widespread Feedback: The system to handle additional 
first goal, of more widespread feedback. So, in fact, the goal of 
access to and use of feedback more widespread participation in 
channels, is based on the need feedback channels is only useful up 
already described, which is to bring to a point where the political 
more groups into interaction with system becomes overloaded with 
decision-makers and to make the demands that cannot be handled. 
feedback reaching the decision- The ultimate aim is not maximum 
maker more representative. But as participation by all citizens, but a 
feedback volume begins to rise, a sufficient increase in participation to 
conflict develops between the ideal eliminate many of the previously- 
of continually-increasing involvement mentioned social and economic 


and the ability of the political 


factors which now keep certain 
groups away from these channels. 


* More Informed Feedback: The 


concept of a continually more 
enlightened electorate presents two 
immediate practical problems. The 
first of these relates to the capacity 
of the political system to handle 
the potentially vast increase In 
messages and demands. The 
second arises from the fact that, 
within any electoral group, a certain 
section, expressing apathy and 


Conflicts Between Goals and Political 
System Requirements 


Goals System Requirements 
Avoidance of Stability Freedom to 
Information Through Some Compromise 
Overload Voter Indifference 


More Widespread 
Feedback 


More Informed 
Feedback 


More Government 
Responsiveness 
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indifference, is a necessary the decision-maker’s feedback 
component, if any degree of filtering process; and enough 
genuine political balance is to be distribution of information to avoid 
maintained. This may seem a widening the gaps that already exist 
contradiction of our previously- between the information-rich and 
Stated aims, but it has a concrete the information-poor. 

basis in political reality for the * More Government Responsiveness to 
following reason. Feedback: The goal of 100-percent 
Those citizens who are the most responsiveness to citizen feedback 
informed, and the most politically conflicts with the political system’s 
aware are also those who are likely need for ‘‘selective 

to be the most partisan, and the responsiveness’’, or the need for 
least willing to accept any choices enough leeway to allow some 
except their own. And, in Ithiel de degree of trade-off between the 
Sola Pool’s words, *‘a society conflicting demands of the 
consisting entirely of such informed electorate. The rationale for the 
opinionated: individuals would concept of 100-percent government 
consume itself in partisan responsiveness is that the elected 
conflict’’.2° So here, again, more representative is an intermediary, 
informed feedback is a useful whose responsibility it is to respond 
immediate objective; but the to the majority opinions of his 


ultimate goal does not result in the constituents; and the more 
maximum amount of information for accurately he reflects these, the 


as many voters as possible. Rather, better he is at his job. And, 

it means enough distribution of according to this rationale, when 
information so that concerned home-terminals and two-way 
members of sub-groups, who are systems make it possible for voters’ 
now rarely heard, will have access opinions to be tapped directly, as 
to the tools needed to get through often as decisions have to be 

Z Pool, Ithiel de Sola Public Opinion to be published in a forthcoming book. Handbook of Communications. | 


Pool. W. Schramm. F. Frey. N. Maccoby and E. Parker (eds) (Rand-McNally. Spring. 1973) 


j Eulau. Heinz Some Potential Effects of the Information Utility on Political Decision-Makers and the Role of 
the Representative’, and MacRae. Jr. Duncan. ‘Some Political Choices in the Development of Communications Technology 
The Information Utility and Social Choice (Papers Prepared for a Conference Sponsored Jointly by the University of Chicago 
Encyclopedia Britannica and the American Federation of Information Processing Societies). Harold Sackman and Norman Nie 
(eds.) (Montvale. NJ. AFIPS Press. 1970). pp.187-99 and 201-16 respectively 


made, a representative can at last 
make the correct decision, and be 
certain that he is voting with the 
majority of his constituents. 

But even if it were possible to 
overcome the problems of ensuring 
equal access to ballot-box home- 
terminals; of protecting voters from 
being coerced at home and from 
eavesdroppers at the counting 
centre; and of keeping enough 
voters informed about enough 
issues to provide meaningful 
elections, we would still have the 
problem of how to resolve 
conflicting demands between the 
voting majority and minority groups. 
As has already been emphasized, 
the representative currently has far 
from complete information about 
the needs and demands of his 
constituents. So he does his best 
to respond selectively, with what 
Heinz Eulau calls a ‘third ear’, 
which is alive to such factors as 
the intensity of any given set of 
demands, and the political influence 
of the group making them.’ If he 
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reflect the numerical majority at all 
times. Thus, he may reflect the 
views of minorities who are 
particularly concerned with one 
issue, Or who may be instrumental 
in bringing about a later outcome 
of more concern to the majority. 
And the compromises and trade- 
offs that result lead to a more 
adequate representation of 
conflicting interests than would be 
possible with full feedback and 
day-to-day decision-making by 
majority rule. 


had full knowledge of his 
electorate’s needs, he would be 
unable to deviate from it without 
rejecting the mandate of those he 
represented. But this would mean 
plugging up the ‘third ear’ with 
the wax of information overload; 
and disruption of the essential 
balance which must be achieved 
between voters’ immediate 
demands and the political realities 
with which their government has to 
cope. With only partial information, 
the representative is not bound to 


These three goals will not automatically be met by the technology of two-way 
systems and home-terminals. The evidence is in the opposite direction. Given 
the high costs of the systems, access to them may be more severely 
restricted than is access to current feedback channels. Given the methods by 
which new information technologies have been used in the past, the systems 
will probably widen rather than narrow the gap between information-rich and 
information-poor. Also, given the tendency of governments, at all levels, to 
take decisions out of the political arena and transfer them to the ‘‘expert 
decision’ arena, government responsiveness to feedback may decrease. So 
how can the two-way systems be used to help meet the goals? What 
hardware is needed and what policy questions should be considered? 


(b) Meeting the Goals 


Tables 4 and 4A show three categories of feedback channels, as well as a 
number of features that are available on the cable, head-end, and home- 
equipment that have already been described. For each feedback category, the 
Tables indicate what seems to be the minimum technology needed to help 
achieve the goals. 
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But this argument favouring 
selective responsiveness assumes 
the representative hears the 
demands of most sub-groups, and 
translates these demands into 
decisions that /n toto satisfy the 
maximum number of constituents. 
So the third goal is not more 
responsiveness to majority opinion 
on each issue, but more efficient 
responsiveness to the demands of 
diverse sub-groups so that the 
representative's ‘‘third ear’ can be 
made more effective. 
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Several potentially very useful and currently available technological features 
have been left out of the Table, because we are not interested in the ideal 
situation which may be achieved twenty years from now: we are more 
concerned with a system that will fit meaningfully into developments of the 
next five to seven years. This implies finding the most reliable low-cost 
system that is flexible enough to adapt to technological changes, and which 
also fits in with our social and political, as well as our economic, goals. In 
the following section, we will justify the claim that the technological features 


indicated on the Table are indeed minimum requirements. 


* Personal Communications: The personal 
communications feedback channels now available 
consist of letters, telephone calls and visits by citizens 
to their representatives. Some nine-tenths of messages 
in this category are aimed at getting some particular 
service, and one-tenth are aimed at involvement in 


government decisions. ”* Currently, use of the ‘’service’ 


feedback channel is biased in favour of citizens who 
have already learned how to operate in a bureaucracy, 
and who already know about those services to which 
they are entitled. And use of the ‘‘involvement”’ 
channel is biased in favour of citizens with sufficient 
information and influence to get through the message- 
filtering mechanisms of the representative. 

A home-terminal, made up of a numeric response 
pad, a standard resolution TV tube, frame-grabber, 
and some kind of user’s directory, could provide 
access to a head-end data bank that included basic 
information about available government services and 
answers to frequently-asked questions. For example, 
such things as listings of local programmes for 
unemployed workers or of federal government 
programmes to aid small-business management, or 
information about local ordinances regarding house- 
building and zoning. And more equitable access to 
information about services means more widespread 
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use of the services, and perhaps more representative 
participation in the service feedback channel. 

The software, or the data, and computer programs 
that permit subscriber access to such pre-packaged 
information could be provided by local agencies, 
government departments, Information Canada and the 
like. Currently, government bears most of the costs of 
responding to such requests and presumably would 
continue to do so. 

As more citizens get increasing access to government 
services the result may be a greater interest in 
government decisions, as well as more widespread 
feedback, aimed at involvement in decision-making. 
And just as the technology can provide information 
about services, It can provide information about public 
issues. 

Pre-packaged information could answer some needs 
here; however, public issues change faster than 
government services, and costs for information with a 
fast turnover rate would be high. Ultimately, to explore 
topics in depth, subscribers would require techniques 
which enabled the ordering of a low-cost search 
through data banks to prepare individualized packages 
of information. The minimal home-terminal 
requirements might be an alpha-numeric terminal, 
standard resolution TV screen, frame-grabber, and 
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Table 4 


Minimum Technology Needed * 


Personal 
Communications 


Elections, 
Referenda, Polls 


Interest Groups, 
Participating 
Media 


Table 4A 


Personal 
Communications 


Elections, 
Referenda, Polls 


Interest Groups, 
Participating 
Media 
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Cable Head-End 
Trunk-Type Hub or Program Subscriber Computer-Aided Computer-Aided | 
Two-Way Rediffusion- Origination Identification Access to Access to 
Capability Type Facilities Capability Packaged Files and 
| Capability Local Data Libraries 
Yes Yes Yes Optional 
Yes Yes Yes 
Yes Yes Optional 


Home Terminal 


Numeric Alpha-Numeric 
Response Response 
Capability Capability 


Optional 


Hard Copy 
Output 


Optional 


Optional 


Optional 


Frame-Grabbing Voice Input Video Input 
Capability Capability Capability 
Yes 

Yes 

Optional Optional 


Assumes several thousand subscribers, 50% market penetration, within next 5-7 years 


access to large data banks. The software for such 
access has been under development for several years: 
notably at Stanford’s project, Stanford Public 
Information Retrieval System (SPIRES) and MIT's 
project, Information Retrieval Experiments (INTREX). 
Presumably the data here would not come directly 
from government agencies, but from independent 
sources such as newspaper files and libraries. Both 
SPIRES and INTREX have been aiming at electronic 
access to a network of libraries. And at least two 
newspapers, the Financial Post of Canada and the 
New York Times, have taken steps toward computer 
access to certain of their files. 

However, the barrier to using the technology to meet 
the goals is only partly in hardware and software; at 
least as important are the government policies that 
affect the decision as to who gets to use the 
resource. One means of encouraging widespread 
access would be to require that subscribers’ fees in 
some areas reflect population density, so that low- 
income high-density neighbourhoods would be 
subsidized. Another might be to hold subscribers’ fees 
and costs of certain basic services artificially low, 
permitting developers to make up the difference with 
charges for less essential services. (TO some extent 
policies like these are already in effect; urban mail 
delivery subsidizes rural delivery, and long-distance 
telephone rates subsidize costs of local calls.) A more 
controversial policy might be to regulate home-terminal 
design to minimize the differences in basic services 
available to each household. And Parker has suggested 
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that the importance of providing widespread access to 
information via two-way systems could justify the use 
of a voucher system, wherein the market forces could 
be left relatively free. Government intervention, in this 
case, would be to provide credits to individuals, which 
could be cashed in for units of programming.” 

To the extent that the combination of these measures 
and the technology together lead to more equitable 
access to information about services and public issues, 
and to the extent this information is reflected in more 
informed. feedback, the new technology will help meet 
each of our three goals. 

Elections and Opinion Polls: We said that on-line 
citizen voting for day-to-day ‘‘elections’’ or referenda 
to determine government policy is not a useful goal. 
However, there are ways the technology may be 
useful in traditional periodic elections. For example, 
the combination of home-terminals and a head-end 
computer, hooked up to a national data bank, could 
lead to simpler and more flexible voter registration 
requirements. There is a significant proportion of 
disenfranchised voters in every election, particularly 
among groups who are already under-represented in 
the political system. This more flexible registration 
could lead to more representative voting turnouts. The 
same technology could be used from time to time for 
referenda — not to control day-to-day decisions, but 
for occasional policy questions of wide concern. 
However, elections and referenda require almost 
universal access to two-way systems, while opinion 
polls can be carried out with samples representative of 
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the population. And a more easily foreseeable use of 
the technology may be to provide decision-makers 
with non-binding opinion-poll feedback that is more 
sensitive to the demands of diverse sub-groups within 
the society than their current sources. Of course, here 
we are assuming that policies to encourage 
widespread and representative participation in the 
system will be successful. 

A multi-button response pad and frame-grabber in the 
home and a computer memory at the head-end would 
make it possible for a respondent to answer a 
questionnaire at his or her convenience. Since each 
frame-grabber has a distinct address, questions could 
be sent to every household, or to a sample of 
households. Questionnaires could be made interactive 
with the respondent, so that each answer determines 
the next question. The computer could rotate the order 
of presentation of questions or of response categories 
in ways that would make the results more reliable. 
The way would be open to using a range of audio- 
visual stimuli that are not now easily available. © 
Providing the subscriber with a full alpha-numeric 
keyboard would allow more flexibility, letting him 
make open-ended answers to questions, or to 
articulate objections. In addition to providing a more 
satisfying experience for the respondent, this would 
have the advantage of limiting the control of the 
questionnaire originator over the results. However, it is 


not clear that the extra services provided by the larger 
keyboard justify the extra expense, program 
complications and operating difficulties. 

Using the technology, costs per respondent could fall 
substantially below current costs for face-to-face 
interviewing. Because of this the advantages of using 
relatively small samples may often be outweighed by 
the advantages of involving more citizens in the 
feedback process. 

Clearly the polling techniques can be used to examine 
citizens’ opinions about government decisions that 
have already been made and programmes that are 
already operating. Much more complicated is the 
question of whether similar techniques can be used to 
get meaningful information about citizens’ judgements 
about what shou/d be done to develop individual 
preference orderings about future alternatives; and to 
combine these to develop preference orderings for 
larger groups. 

Considerable debate has surrounded this question. 
Arrow has argued that if we accept three reasonable 
assumptions, there is no procedure that will work all 
the time, capable of translating individual preferences 
into group preferences. *' The example that he gives 
occurs when there are three alternatives, and 
members of a group are asked to rank the alternatives 
in order of their preferences. One-third of the group 
prefer alternative A to B and B to C. One-third prefer 


_ For a comprehensive discussion, see. Bradburn. Norman M. “Survey Research in Public Opinion Polling with 

the Information Utility — Promises and Problems The Information Utility and Social Choice. pp.275-86 

4 The first assumption is that there is no dictator whose preferences are automatically the preferences of those 
around him; second is that the preference orderings of a group are based on preference orderings of the individuals in the 
group; and third that if all the individuals in a group prefer one alternative to another. then the group as a whole will exhibit 
the same preference. In his original argument. Arrow included a fourth assumption: that alternatives not available to the group 
are not relevant to the group's preference orderings. See Arrow. Kenneth J.. ‘Public and Private Values’; New York University 
Institute of Philosophy. Human Values and Economic Policy: A Symposium, Sidney Hook (ed.) (New York, New York University 
Press. 1967), pp.3-21 
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B to C and C to A. And one-third prefer C to A and 
A to B. By adding the results, we would conclude 
that a majority of voters preferred A to B, a majority 
preferred B to C and a majority preferred C to A. 
Since this leads the policy-maker in a circle, the 
group results are meaningless. 

However, as Sheridan has pointed out, Arrow only 
proves inconsistencies can occur. “In the great 
majority of cases likely to be encountered in the real 
world, they would not occur or they would be of 
minor significance.’ ** And, he adds, although clearly 
we cannot establish preference orderings that provide 
the policy-maker with precise guide-lines, the chances 
are good that we can develop more useful information 
than is now available. 

If such opinion-polling techniques succeed in providing 
more widely representative feedback and in clarifying 
and identifying demands that might have gone unheard 
in current channels, the technology will have succeeded 
in meeting one of our goals. It may be, too, that new 


polling techniques will develop more informed feedback, 


thus meeting a second goal. But it is not clear that this 
will lead to increased government responsiveness to the 
feedback. Decreased uncertainty about voters’ 
preferences means decreased uncertainty about what 
has to be done by the representative to stay in Office. 
We will have to look elsewhere for ways to turn this 
more representative feedback to the advantage of its 
source, the citizens. 


a Sheridan. Thomas B Citizen Feedback: New Technology for Social Choice 
1971). p47; and 


unpublished draft report. August. 1971 
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Use of Electronic Voting Devices and Formal Models in Group Discussion and Decision Making 


The Communication Revolution and the Future of Interest Groups 
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* Interest Groups and Participatory Media: \nterest 
groups with which we are concerned include any 
voluntary citizens’ organizations that use their 
institutional status to influence government decision- 
making; national and local political party organizations, 
and unions; local parent-teacher associations, and 
neighbourhood ethnic societies are examples. 
Participatory media include letters-to-the-editor, open- 
microphone radio, and audience-participation TV. Here 
we restrict Our concern as to the means by which 
participatory TV can be used to further our goals for 
interest-group feedback. 

Interest groups have traditionally been multi-purpose 
organizations, serving social and economic, as well as 
political, needs. Although such groups could potentially 
provide the principal interface between the private 
citizen and government, in actual fact, only a small 
proportion of group membership is usually involved in 
making specific policy suggestions to the group 
leadership. *? One reason for this situation is the 
investment in time and money that is required for 
more than occasional participation. Another is lack of 
interest. 

The combination of home-terminal with a numeric 
response pad and TV, and a built-in microphone or 
(for limited numbers of participants) access to a 
telephone, could help provide low-cost convenient 
access to interest-group discussions. For groups who 
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insisted on restricted access to meetings (e.g., $25- 
a-plate TV dinners), ‘‘attendance’ could be controlled 
by the organizers. 

Assuming that the technology is accessible, and 
widely distributed, how could it be effectively used for 
interest-group discussions? We have already described 
one experimental TV programme, conducted by 
Sheridan, et a/, at MIT, that involved a studio 
audience responding with discussion and with six- 
button response pads to a questionnaire. In that 
experiment, the home audience responded by filling in 
and returning computer cards. In another experiment 
by the same group, this time using closed-circuit TV, 
several voters came together to discuss the issue of 
corruption in their city government, and what to do 
about it. The programme was made up of four short 
cycles; each began with presentation of information by 
a moderator, followed by multiple-choice questions 
and discussion. Participants and the moderator were 
separated; participants were provided with a TV, a 
microphone, and individual vote-boxes, hooked up to a 
mini-computer which translated vote tallies into easily 
readable bar-graphs. A director was able to select 
what was presented on TV; he could choose between 
three camera inputs: One showing the moderator 
speaking, another showing the participants, and a third 
showing the vote tallies as they registered on the 
computer's display screen. It is easy enough to see 
how this kind of format could be expanded, so that 
the vote tallies would represent at-home participants 
throughout the community, the video pictures would 
include two or three diverse groups separated by 
geography, income, or some other criterion, and the 


4 
Leonard, Eugene; Etzioni. Amitai; Hornstein. Harvey A; Abrams. Peter: Stephens. 


sound-track would include the moderator, members of 
the groups, and individuals from the at-home 
audience. 

Yet this format is still restricted. First, button-pushing 
is not a highly satisfying way of participating in group 
discussions, when the influence of one button pushed 
is almost imperceptible. Second, verbal participation, 
via low-cost microphones built into the home- 
terminals, or by standard telephone, is restricted to 
the number of people whose comments can be 
broadcast during the programme. Third, the costs of 
calling beyond a local area could restrict participation 
in other than local discussions. And fourth, the 
information presented during the programme is likely 
to be aimed at the general interests of the group 
instead of the specific needs of an individual 
participant. 

Eugene Leonard, Amitai Etzioni and a group at New 
York's Center for Policy Research have proposed a 
multi-level discussion format that could partly answer 
some of these needs. * In their model, now being 
used in closed circuit and scheduled for testing, using 
radio and telephones in Nassau County, New York, a 
participant calling in to discuss an issue would reach a 
first-level moderator. The moderator, acting as a kind 
of gatekeeper, could connect him to another caller 
with similar interests, to an information source who 
could answer his questions, or up the pyramid to the 
next level moderator, and so on. As many participants 
as possible would reach the airwaves, but access 
would be determined by the need to air a wide range 
of opinions, or the expert knowledge or geographical 


Thomas and Tichy. Noel. 


Minerva: A Participatory Technology System’. Bulletin of the Atomic Scientists. Vol XXVII, No.9 (November, 1971) pp. 4-12 
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location of the speaker, or to some extent by random 
choice. Those who did not get on the air could still 
participate. 

An important part of the model is that it emphasizes 
group meetings, as well as home participation, and 
allows groups to communicate with one another and 
with expert information sources as part of the 
discussion. The reason for this emphasis is that 
evidence indicates it is easier to reach a consensus 
and have a productive discussion by first dealing with 
smaller groups, and then within a number of groups, 
than to reach a direct consensus in the larger group.° 
However, the notion that increased ease of access 
will necessarily lead to widespread involvement Is 
misleading. The same technology that makes TV 
channel space plentiful and cheap enough for interest- 
group members to interact via home-terminals is also 
likely to bring increased diversity of programmes of all 
kinds, as well as demand broadcasting, giving the 
viewer full control over what comes onto his TV 
screen. A result of this could be an increasingly 
narrow reflection of individual interests; and an early 
casualty could be those programmes that failed to 
make sufficiently specialized or sufficiently entertaining 
appeals. 

So although participation in interest-group discussions 
could become more widespread and more 
representative than now, it would still be far from 
universal. One likely outcome is that members of 
participatory-TV interest-group discussions would select 
their topics as a result of some common interests. 
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This could produce more specific demands on their 
leaders by interest-group members, thus reducing the 
freedom that such leaders have enjoyed in the past, 
and threatening the cohesiveness of the group. 

As members develop specific demands that the 
traditional group leadership cannot meet, and as the 
costs of organizing groups decrease, then more and 
more citizens may rely on specialized interest groups 
aS a means to a specific political end. One 
characteristic of the new groups or coalitions could be 
a membership that is directly concerned with a 
particular area (e.g., a local nuclear power plant). A 
second may be temporary membership. Unlike 
traditional interest-groups, which arise in response to 
a specific need and then remain active, the new 
coalitions could find it feasible to organize for a given 
issue, and then disperse until a similar issue 
reappeared. A third characteristic could be a local or 
regional orientation of given issues of concern. CATV 
systems are essentially local, and two-way systems are 
likely to follow the same pattern. The advantages 
include more opportunity for locally-originated ideas, 
and more community control of information resources. 
However, there is ample literature to indicate that a 
sense of community is influenced by boundaries of a 
communications network.*® A communications network 
that is essentially local is likely to encourage local 
identifications — perhaps at the expense of national 
consensus. So another design consideration is more- 
than-local two-way system communications networks. 
How will the changes affect interest-group feedback in 
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terms of the goals we defined? First, even though the 
technology may make it easier for any one person to 
avoid information about major national issues, it could 
also make active participation in interest-groups more 
available. To the extent this happens, the feedback 
messages that are delivered to government by interest- 
group leadership may be more representative. Second, 
more participation by more citizens with specialized 
interests should lead to more informed feedback. And 
third, the tendency to more specialized interest-groups 
may make it more difficult for lobbyists and interest- 
group leaders to make insupportable claims regarding 
the opinions of their members. Currently, one of the 


definition and the decision-making stages of 
government is that interest-group representatives trying 
to influence policy often claim to have full support of 
their membership; and ‘‘decision-makers frequently are 
unable to determine whether or not the claim of 
legitimacy is justified’’.*’ But with the new technology, 
the “‘legitimate’’ membership may become a more 
observable quantity, resulting in more appropriate 
government responsiveness to the messages, thus 
helping to make interest groups what Almond and 
Verba say they should be: ‘’the prime means by 
which the individual is able to relate himself effectively 
and meaningfully to the political system’’.*8 


limitations on interest-group influence in the issue- 


4. The Future 


The Canadian setting is primed for innovative action with two-way systems, 
but the opportunity is beginning to slip away. Canada leads the U.S. in 
percentage of urban households hooked up to CATV. The Canadian common- 
carrier facilities are equal to the best of the U.S. communications grid. The 
computer software industry is highly sophisticated; the largest CATV systems 
in the world are here; and video systems, community action, and local 
Origination groups are as active in several Canadian cities as anywhere in the 
world. At the federal level, government has already established an active 
relationship with the industry. Several provincial governments have begun to 
show their interest in greater involvement in CATV. But in spite of the 
Canadian lead in all these areas, decisive government action, in both the U.S. 
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and Japan, may soon put Canadian communications experts again at the back 
of the bus. A few two-way research projects are underway. Bell Canada is 
proceeding with a five-year development of a broadband network for Erin 
Mills, a new suburban community near Toronto. The plan is to provide a 
broadband distribution system which would rent channel space to CATV 
Operators, and any other entrepreneurs who wanted to provide electronic, to- 
the-home delivery of entertainment, educational material, shopping 
information, and other services. An interesting proposal has also been made 
to the Department of Communications for building a ‘’wired scientific city’, 
linking the several government, university and private industry research centres 
in Ottawa. *” Maclean-Hunter Cable TV Ltd., which has been expanding rapidly 
in the CATV industry, recently bought an interest in Phasecom Ltd., an 
electronic equipment manufacturer in Santa Monica, California, and reportedly 
has been planning some two-way experiments in Canada within the next 
several months. Cascade Electronics Ltd., producer of two-way CATV 
equipment for U.S. as well as Canadian systems, is currently installing a two- 
way plant for Calgary Cable TV Ltd. Two-way experiments are underway in 
both Vancouver and Montreal. And a research proposal which may get beyond 
the talking stage is for joint support of ‘‘wired city’’ experiments by members 
of the Canadian CTV Association. 


There is a certain urgency in the need to find means of increasing the 
momentum that has been gathering with this rolling two-way snowball. 
Currently, in the U.S., plans are underway for a sharp increase in government 
support for ‘‘wired city’’ research. The U.S. Office of Telecommunications 
Policy has hired a consulting firm to evaluate several proposed experiments. © 
Detailed proposals have already been made to build sophisticated large-scale 
systems in Washington, D.C. and Dayton, Ohio. Other proposals are being 


“0 Bowen. BA: Coll. DC. and George. DA. The Wired Scientific City (Ottawa, Department of Communications. 
November, 1971) 
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developed for New York City (Welfare Island), Jonathan, Minnesota, the 
Stanford University-Palo Alto area in California, and several other places. The 
Washington, D.C. proposal alone recommends an investment of some $30 
million in that city over the next ten years. So what meaningful steps might 
be undertaken to continue the development of our own two-way feedback 
systems? 


A first step should be a greater commitment of funds for research projects 
developing two-way broadband services. Several university groups, Community 
and private-citizen groups and CATV developers could begin making plans for 
experiments and software development if such funds were available. 
Presumably, such investment, would stimulate the development of more two- 
way distribution systems, and would strengthen relations between educational 
groups from universities, schools, and vocational training centres with CATV 
systems. It might also result in the contribution of more funds from those 
federal, provincial and municipal government agencies that are trying to lower 
the costs of delivering information and services to the public. 


One reason it seems logical to emphasize software development is that the 
U.S. and Japanese governments are gearing up to invest enormous resources 
in hardware. Second, hardware is in many ways less culturally biased than 
information and software, and so can be imported more easily. Third, the 
kinds of software services that would be of interest to research groups made 
up of educational and community service personnel are also the least likely to 
be developed without government support. 
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Richard Gwyn, Department of Communications, Ottawa, Ontario 

Heather Hudson, Stanford University, Stanford, California and Department of 
Communications, Ottawa, Ontario 

Harold Katz, President, Vicom Manufacturing Co., Dexter, Michigan 

Murray Knowle, TeleCable Corporation, Overland Park, Kansas 

Eugene Leonard, President, Systems Resources Ltd., Plainview, New York 
Professor Daniel Lerner, MIT, Cambridge, Massachusetts 

Professor Marshall McLuhan, University of Toronto, Toronto, Ontario 

Tom McPhail, Department of Communications, Ottawa, Ontario and the MITRE 
Corp., McLean, Virginia 
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Bud Shepherd, Welsh Cablevision, Vancouver, British Columbia 
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The following is a list of proposed interactive services, drawn up by Walter 
Bauer of the Rand Corporation, compiled from various reports, FCC filings, 

corporate brochures and advertising materials. It is clear that some services 
are more likely candidates for subsidized development than others. 


Services for Individuals 


Interactive instructional programmes 

Interactive vocational counselling 

Local ombudsman 

Employment, health care, housing, welfare, and other social service 
information 

Library reference and other information retrieval services 
Fire and burglar alarm monitoring 

Interactive TV games 

Subscription television 

Remote shopping 

Special-interest group conversations 

Electronic mail delivery 

Electronic delivery of newspapers. and periodicals 
Computer time-sharing 

Catalogue and other directory displays 
Stock-market quotations 

Transportation schedules 

Reservation services 

Ticket sales 

Banking services 

Local auction sales and swap-shops 

Direct opinion response on local issues 


Bauer. Walter S.. Interactive Television, Prospects for Two-Way Services on Cable (Santa Monica, California. The 
Rand Corporation. November, 1971) 
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Subscriber-originated programming 
Services for Business 


Television-ratings 

Utility meter readings 
Control of utility services 
Opinion-polling 
Market-research surveys 
Computer data exchange 
Business transactions 
Credit checks 

Signature and photo identification 
Facsimile services 
Report distribution 
Industrial security 
Production monitoring 
Industrial training 
Teleconferencing 
Corporate news ticker 


Services for Government 


Computer data exchange 
Teleconferencing 
Surveillance of public areas 
Fire-detection 

Pollution monitoring 
Traffic-control 


Fingerprint and photograph identification 


Civil defense communications 


Area transmitters/receivers for mobile radio 


Classroom instructional television 
Education extension classes 


Televising municipal meetings and hearings 


Direct response on local issues 
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Automatic vehicle identification 
Community relations programming 
Safety programmes 

Various information-retrieval services 
Education for the handicapped 
Programmes on drug and alcohol abuse 


Within this list of services, many, such as fire-alarm monitoring, television- 
ratings and computer data exchange, seem likely to develop satisfactorily 
under their own steam, whereas others would require subsidies for their 


development. 


At the same time as research is being promoted in the development of two- 
way services, studies could be funded as a basis for the long-term 
development of two-way goals. Here we summarize four policy areas that 
need to be considered, regarding the longer-term development of these 


Services. 


: The first concern is who pays, and how, for use of a 
two-way system. 

* Our second concern is with regard to the conflict 
between needs for local origination and local political 
participation versus the need for some kind of nation- 
wide survey and participation in national concerns. 
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* A third area concerns relations between CATV 
developers, common carriers, time-shared computer 
Operators, and programme producers. 

* A final problem area concerns subscribers’ privacy. The 
failure to protect this important area could sharply 
reduce the potential effectiveness of two-way systems 
for more adequate citizen participation in government. 


Appendix C 


* Rediffusion Dial-a-Programme: A small demonstration 
of a limited two-way switched system is operating in 
Dennis Port, Mass., with some 225 subscribers. The 
system has been developed by Rediffusion Ltd. of 
England. 

Home-equipment for the system consists of a standard 
TV and a small console with a telephone dial and a 
converter. The TV signal is distributed on a very low- 
frequency channel (3.19 to 9.19 MHz), and thus is 
relatively free from interference from local broadcasting 
stations. Upstream transmissions are carried, using the 
9 to 15 MHz bandwidth. In the event the subscriber 
does not already have more TVs than he can use, he 
may buy 2 special simplified model from Rediffusion, 
with the telephone-dial and the converter built in, at 
some 30 percent less than standard models. 

When the subscriber turns on the TV, he sees a 
dialing directory of programmes available at that time. 
The number he dials is transmitted through his private 
wire to the programme exchange, where he is 
plugged into the relevant channel by an automatic 
switching device. 


The Dennis Port installation offers thirty-six channels, 
and, at present, all subscribers are hooked up to one 
exchange. 

Ameco DISCADE: A combination of trunk and 
switched systems is being tried in both Daly City, 
California and in hotels around the new Disneyworld 
in Orlando, Florida. Cables are laid along a typical 
trunk-type network. Most of the trunk consists of ten 
coaxial cables bunched together. Each is capable of 
carrying two to four low-frequency channels (below 
50 MHz). Low-cost cables can be used. A wire leads 
from subscribers’ homes to small switching centres, 
spliced right into the main cables. The resulting 
system costs about the same as a standard trunk-type 
that offers a similar number of channels. The Ameco 
system has the advantage over most trunk-types of 
avoiding transmission interference from frequencies 
above 50 MHz. And trunk cable can be increased 
without re-wiring household drops. It has the 
advantage over Rediffusion of having the switching 
equipment built into the cable. However, it is not 
clear whether the system would be effective for 
upstream transmissions. 


* 
Rediffusion was one of the earliest investors in Canadian television, and provided a two-channel system for 
Montreal in 1952. (See Canadian Radio-Television Commission. Cable Television in Canada (Ottawa, January. 1971).) 
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Appendix D 


Additional two-way systems are being considered in several other locations: 
Dayton, Ohio; Jonathan, Minnesota; New York City; and one as yet unknown 
community. Two of the most interesting are described below: 


- Unknown Community: For the past twelve months, the 
consulting firm of Arthur D. Little, Inc., has been 
studying the feasibility of profitable two-way 
broadband systems. So far, a consortium of major 
corporations involved in the communications field, 
including Bell Canada, has invested more than 
$250,000 in the studies. Not surprisingly, personnel 
working on the project are tight-lipped about their 
exact plans. 

However, reportedly the feasibility-study stage Is over, 
and the consortium is seeking additional investors, 
prior to lining up a ‘‘demonstration’’ community. The 
proposed installation will be aimed at business as well 
as private needs. The basic home-terminal will be 


* 


similar to the simple $85 model described in Section 
1 of the paper.” 

Jonathan, Minn.: This proposal, until recently kept 
under wraps, was developed with help from the 
Stanford Research Institute, for the experimental 
model-city of Jonathan, Minnesota. The reason for the 
secrecy was that Jonathan developers had applied to 
the U.S. Department of Housing and Urban 
Development, for financial support for a four-stage 
installation of a two-way broadband system. 

However, as is often the case with such modesty, there 
was nothing unique to hide. The fourth stage of the 
project will use home-terminals similar to the Hughes 
and Vicom installations described in Section 2 of this 
report. 


For more information see John P. Thompson. A Program to Implement News Communication Services (1-0236A; 


Cambridge. Mass.. Arthur D. Little. Inc., May, 1970) 
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